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Obſervations a the making of which. cheſe 
Sages thaught ſo neceffary i to —— 

Welfare, that they aſſigu it as theiprincipe 
Cauſe of the Almighty s, prolonging bel 4 
of Man. For, the ſame Author giving;/an. 
Account of the Longevity of the Antedily.. 1 
vians, ſays , That Providence found it neceſ- 
ferry for" the Study and Advantenient' — 
and for "the Iuprovememt f Ge re 
nomy, * which required a leaſt fr blmdred'Y: art 
for the maki 2 and n of Obſervations." ' 
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Moſes was ſkill'd in all the Learning of the 
_ Egyptians, of Whief Aftidnotny made a con- 
Pond, looked NN Know! edge 


'in the. Arts, in Mineral Is, and precious Stones 
as the immediate Gift of God, as the Infuſion 
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a religio ious. Duty ih The Works of. the. Lord 
are great, ſe ught. out. (or diligently. ingyired 
into, Perquiſita) 4% all-theſe. that take Pleaſure 
den f. 1 will chi, dn thy, Heavens, even the 
Works of. thy Fingers; the. Moon. and the. Stars 
\ which thou haft ordained I. I will ſpeak of all 
thy marvelous Works, &c. F. Job has men- 
tioned the Pleiades and Orion, with his re- 
markable _ or” Daria; Mazzarath and 2 
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The Antiquity 7 1 among the 

ans, Chaldeans, and Babylonians, 
pt Egyptians have. always been re- 
| markable for their Skill in Aftronomy *. | 
It is obſerved in Tully, That they bave culti- 
wated this Science for a prodigious. ength of 
Time, for almoſt innumerable Ages; and when 
Herodotus travelled there, ' pretended to. Re- 
cords for Eleven t three bundred and | 
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- eidit :; bis autem uhi nunc oritur illie occidifle ; nec tamen 
ſab hac ali uid in Egypte eſſe immutatum, non ea quz 
a flumine ipſis proveniunt, non ea 8 qua circa morbos, aut que 
cirea mortes eveniunt. | 
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dthis Tradition. of. the very: great An- | 
Barn, of Aſtronomical Records ſeems to 
have been received by? moſt of theſe / we 
now call A ntients, "though varioully' related; 
it is:obſerved in Tully hy *, ' That the Babylon 
ans had minumental- Records” oor "Potty " Bundred 
and eg thouſand Nur. sten 
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: A0 Pliny + giving an Account of the In- 
venters of Letters, relates from Eypigines, 
whom he accounts a very ſol:d un waluable 
Author,” that the Babylonians Bad Obfervations 
of the' Stars* inſeribed on burnt Tiles for Seven 
hundred and twenty, and from Beroſus and 
Critodemus for Four” hutzdred and eighty” of 
Years,” where (Thouſands) muſt be under- 
ſtood" to make it Latin or Seriſe, becauſe he 
F 9 wb A vor vant vo! "Uſers 
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* D⸗ Divin.. Vol. IX. g. 101. eee ee etiam 
Balylonios, & cos qui ex 2 ucaſo cæli ſigna ſervantes nu- 
meris & motibus ſtellarum eurſus proſequuntur:; condemne- 
mus inquam hos, aut ſtultitiæ, aut vanitatis, aut imprudentiz, 
qui CCCCLXX. millia een ut 170 dicunt mene 
comprehenſa N 1 ö <6: * bj 194 | 

+ Nat. Hiſtor. Li cap. inch 0 05 
DCCXX. xn 8 — —— later - 
culis inſcriptas docet gravis autor imprimis: qui minimum 
Beroſus & Critodemus r annorum, ex quo apparet 
æternus literarum uſus. 
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anrhel latter 3 this OREN TER 
pretty well with the abovementioned: Obſer- 
vation in Tally; as does" Dioderits Siculus *, 
who in his Account of tlie Chaldeans, wy 
ſerves, That they, are the mij ancient People of 
Babylon und that" ar the Pricfts in Egypt, 
fo they" in nent one Republie\are. fer apart fe. 
the \WPorſhip"of God, and apply" themſelves t 
PHIoſopby: through their while Lives; eee 
be Cbiluren \rhrough” 'all Coitrations "fallow He 
Profeſſion of their Furbers, Ib Car all orber 
et fer ade; ſo" that they being r Pittiated ; 
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Hea quem in acerdotes obtinuere, ad cultum enim 


Deorum — 4. per omnem vitam a philoſophantur, on enim 
quemadmodum Gree horum omnium doctrinam dee n : 
7 = Sau à patribus} Progehiem ſecuti eam diſcunt philoſo- 
3 i, aliarum rerum poſthabita cura. Ita tum quia 
8 | an nl in en dectrina erudiuntur, tum quia diutius in illa 
| Gnas an doctiſſimi evadunt: apud Græcos ut plurimum tarde 
ad philoſophiam accedunt paulumque in ea immorati ad 
quæſtum vertuntur, — non enim de more imitantur parentum 
doctrinam, — numerum annorum quibus ſe hujuſmodi doc- 
mine vacaſſe affirmant haud facile quis crediderit; nam qua- 
dringenta tria annorum millia annumerant uſque ad Alerandui 

aſcenſum ex quo aſtrorum obſervationes ab ſe captas dicunt. 


Lives, become of all others the: mu learned; 
not like the Greeks, who dip into every Thing, 
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Eclipſes of the Moon in twenty 
of the — == conſiderable 


able to the then reigning Opinions of the 
e *, that the World was eternal; 


eee 92 en 4 fey Ne * 


e 5 W hie 


® Arifieth De Cale, cap. 1. 


my among the 
they probably "iilebinled "thelb@wkdeliniey 
A#ra's in Support of this darling'Diſcovery;"a 
Thing too common among Writers in Ph 
ies, who ſometitnes don't "Thilo 3s! affirt 
they have ſeen or done hat they are Ude 
convinced may be ſeen or done. As not to 
be tireſome with too many Proofs 6f fo khown 
a Fact: Sir Thomas Broms, an ingenious, learn- 
ed, and religious Man, "was ſo tranſported 
with his Analyſes'of Plants, and Proofs of the 
Palinzenefis or Reſfurrection, as to affrm , 
That From the Aſhes of a Plant be could rev; we | 
the Plant, and from lis Cinders recall it to his 
Stalks and Leaves again. This, and more ex- 
traordinary Things of this Kind, were in his 
Time commonly pretended to ye The Mind 
of Man is not able to comprehend Infinity, 
and of Courſe will be ſtaggered at any thing 
that looks like an Approach thereto, or what 
in our ordinary Diſcourſe we call an almoſt 
infinite Number of Vears. Theſe Opinions, 
therefore, of the Antients, are too foreign to 
our ray of thinkivg 1 to N — Credit, 
and 
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* Brown's Religio Medici, p. 114. + Vid. Sir Kenelm 
Digty on Vegetation, p. B777ʒ77. a 


and e — their n 
Credulity-in regard to the Antiquity. of Aſtro- 
4 _= 
Science cultivatedi among Men. 1 
0 Nong bas figblo ett ri e 
The moſt early! authentic Account „ehre ? 
ofthis Matter, is from Calliſbenes, a near 
Kinſman df Arifotle , whom he recom- 
b mendedtin his Stead ren when he 
retired to}-Athers.;'- from> His Attendance on 
that Prince he accompanied him in his bad 
fan Expedition; being employ d to record 
erery thing memorable therein · . Aud auen 
he: came 10 Babylon, - found there 4 Series: of 
 Aftronomical-Obſervations for One kalen nine 
handred and three Tears to that time I, of wi e 8 
be ſent an LICE nts to SONY] Dei nes 
Das % ani 03, e Sil e % dsa ads 
Thea x BR eher afl this gteat 
Man will give Weight to his Relation. He 
had no Intereſt to ſerve, nor Paſſion to gratify, 
in magnifying NG ate of 180 W ; 
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Prince; his Attachment to Truth alioned 
all his Misfortunes, for be alone o, openly. de- 


the-Macedmians beſide, dar'd only in Silence 


to repine at, for which, under the Pretext of || 


Death the Tyrant could contrive.” And when 


in ere 0 hig ly „ The 
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the rich eee liſten to A 
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tions Theophrs S's s Book, Garg 3 the 
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Aſtronomy of ' theſe Eaſtern Sable 


more fond is the World of — 


than the Uſeful; there are preſerved many 
Accounts of this Kind that 'amive, few that- 


inſtruct Mankind: We Enowiiothing'sP their 
Opinions of the Sun, Planets, Comets, fixed 


Stars, Fe. nor whit Kind ef S5 fler they em- 


braced,” thougli the“ Eaſtern Eibraties were” 


exceedingly Werd With Books? the Perg > 
meman alone, Which Mark 22 br6ug 1. 
away and gave Clwpatrs „ contaitiedt two HY 
dred thouſand VSRſhes;"'6f wich, det bets,” 
many explained tlie Principles of ele e 
ſophy and Aſtroflomy; eta lfarl 
to whom; for His Excel we i enigt Science 0 
the- +* Arheniates e ed 4 Statue" in 8 thei 5 
public Schools zwich thE Tongue'pttt.” 
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AF, FOR E aal the Afton onomer, they 5 
| Greek, * Fan M. Egypt, h - may be be reckone 

Segel, 4nd, unacquainged., with the anc a 
FEopricn Learning; and as he lived in che 
F Time, about one. hundred and 1 forty 
TSR! 9 Chriſt, | Was too late to know 

much K he eee dean Bhiloſophy; for 
Cixero * * complains that in bis Time, two hun- 
red Years Jaoner, the Learning of the Py- 
thagarcans, which, had fauriſbed ſome Ages in 
Italy and Sicily, 2045 ſome how, Joft; and. it is 
extremely — *ol that had this great Man 
ever ſeen, the Pythagorean heliocentric Sy- 
— he had ſaved himſelf, much Labour, 
which the finding out his Epicycles m muſt have 
E | him; and have laid out his great Wit 
and Induſtry, in improving a Science he was 
in a great Meaſure VE: to be the Inven- 
ter of. 


Nor Fa I find that any _” the ancient Ro- 


mans attempted to account for the Pheno- 
WET F a5 x mena 


„ T, ull. 4 Univerſe. bi initium. ' Poſt illos nobiles Pytha- 
goreos quorum diſciplina extincta eſt, quodammodo cum ali- 
quot ſæcula in Italia Siciliaque viguiſſet. 


18 Aſtronomy of the Greeks and Romans. 
mena of the Planets; though they very well * 
underſtood the Times of their Revolutions, 
and Places in the Heavens; the Zodiac, Con- 
ſtellations, and Progreſſion of the'Equinoxes, 
or Annus Magnus. They were e generally 
too much employ'd in Conqueſt; and en- 
larging their Boundaries, to attend much to 
this Science; yet they had forme great Men 
famed for their Skill in Aſtronomy and Geo- 
metry, as P. Ni e +, C. Sulpicius Gallus, 
and S. Pompeius ; and the great Julius 
found Leiſure from the Temple, the Bar, and 
the Camp, to attend to Aſtronomy and ſet- 
tle the Kalendar: And if he was ſo little 
exact therein to need the Gregorian Amend- 
ment, it muſt have been owing to his not 
thinking it worth while to take notice of a 
Deficiency of eleven Minutes in a Year, eſpe- 
cially as it broke into his round Number of 
fix Hours, and intercalary Day every four 
Years, that Deficiency being commonly 
known in his Time; as his contemporary 


* [| obſerves, that the Sun finiſhes his Cir- 
cuit 


Full. de bn & in Somnio „ Scipion. + Ibid. 4. 

Univerſitat. t Id. 4 Offi. | Id. de Nat. Deor. Cir- 
cuitus'enim ſolis orbium quinque diebus LX. & CCC. quar- 
ta fere diei parte * eee nee annuum. 7 
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Amun of the Greeks and Romans, 19 


cuit in three hundred and 2 Days, 


Ang lay oc n. 

F * 5 the Greeks were a . more ancient 
People than the Romans, the politer Arts were 
brought to Perfection among them before the 


latter had founded their City, or ſecured a 


Territory able to ſupply their Colony with the 
Neceſſaries of Life. Orpheus, Muſezus, Homer, 
Hefiod, wrote many hundred Years before 
Ennius *, who was their firſt Poet of any Note, 
Larius, Virgil. Horace. 


7 Z Praxiteles, Abella, had 
en Painting and Statuary to Perfection 
before the firſt Punic War +, before the 


Romans had made any Noiſe or Figure in 
the World; and their Mathematics and 


Aſtronomy are more ancient ſtill, the Zo- 
diac and Conſtellations, eſpecially the North- 
Fee: an 


* Frnius ut noſter cecinit qui primus amwnt 
Dietulit ex helicone peremni frunde coronam. 
Lvczzr. Lib. I. 
4 Plutarch. in Vit. Marcell. à Guarino. Marcellus — Pul- 
chertitna ac plurima Syracuſis ſigna detraxit —ad urbis orna- 


mentum, nondum in ea gratioſa hæc & amabilis ſculpturs 
penetraverat. 
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20 Aſtronomy of the Greeks and Romans, 


ern Ones, as we now have 
been ſettled an Age or two before the 
Trojan War, about the Time of 3 Argo- 
nautic Expedition; for the pri Per- 
* and Things relating thereto, are depicted 

in the Aſteriſms *; yet, whether from the 
e- g the l Grecian Republics, 
the breaking the Kingdom of Macedon 'by 
Alexander's Death, or the Roman Conqueſts 
in Greece, we know little of their Aftronomy, 
but ſuch Scraps as we can pick up from 
Authors, who wrote many hundred Years 
after. And as Pythagoras ſeems to have 
been tlie beſt of their Aftronomers, "ach 
Things as we can collect relating to his Know- 
ledge, may give us the beſt Inſight therein: 
He lived about the fifty ſecond Olympiad, or 
five hundred and lixty-nine Years [<p the 
Chriſtian — 


* Sir 2 Newton's 8 p- 84. 
+ Dodwell 4 Alate Pythagore, p. 93. 
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n e cus, who wrote Pythagords' 8 Lie a- 
bout A. D. 193*; haying taken notice of 

the extraordinary Beauty of his Perſon, adds, 
That Religion, Learning, and a careful Exa#- 
neſs in what belonged to the Body; a Firmnifs 


of 1 Mind, and ſettled Mode fly, adorned him ; in 


bis Words and Acbions, | appeared internal, quiet, 


and immutable Tranquilit ty; he never gave way 
Fo Anger, Laughter, Emulation, Strife, or any 
Perturbation of Mind ; 6 that he NORAH among 


the Samians, ſuperior to ' Humanity F. 
Pherecides, a Syran, 2 fir/? raught the th 


mortality of the Soul f, was his Mafter || ; he 


ith Thales adviſed his going into Egypt, 7o 


fludy under the Priefts of Memphis &, and he 
was initiated into all their Myſteries ; not out 


of Stperflition, (fays my Author) as ſome weak 
hs may imagine, but from a love of Con- 
ny + \ 3 * | zemplation 
> 54S eee % | 
— Fanblic Edit Kier, ee p. y 1 ae e. 
e 75 Ectic. t Ta: Bit, Feu p. 145. Id. 


Dr Protnar. p. 117, 0 een Were . fe 
q Ibid. cap. iii. p. 11. 


= 7 Pythagorean Aftronomy. 

templation, and Fear leſ he ſhould miſs any 
Thing worthy being known : This Initiation, 
Porphyry obſerves *, was an Honour not be- 
fore granted to any Foreigner. Having ſpent 
tawo-and-rwenty Years in Egypt, in the Study 
of Geometry and other Arts +, he was carried 
by a Soldier of Cambyſes to Babylon, where he 


bent twebve Years more, and then. returned to 
Samos, his native Country, and begun 70 teach 


Philoſophy, as he had learned it in Egypt, by 
Symbols or Enigmas ; for which Method. the 
Samians having no Taſte, he removed: into Italy ” 
which, though before thought ſcarce. worthy of 


| Notice, Was Purely on his Account called | 


Magna Græcia. 


It is on the Foundation of this great Man, 


that we have built all our preſent noble Aſtro- 


nomy, to which are owing thoſe Adyantages of 
Trade we enjoy from our Navigation, and the 
TOY of E rich and e King- 

doms, 


9 wy in Vit. Orb. I2, + Janblic 3 16. 
t Ibid. p. 2 . Tail. Tuſcul. Diſputat. p. 243. Pyt 
** in 1 * * exornavit eam Graciam 
quæ Magna dicta eſt. Et Jaublie. 2 141. Ty Tra macgy 
ÞPRAggoPwy y ag W Bens 15 pe lipo⸗ 1 an * . 
daſefers aan "Exala wrgImay. | 


De Pythagorean Aſtronomy. 23 
doms, as much unknown to our Anceſtors, 
as thoſe of the Moon or Planets are to us. 


He firſt taught that the Earth was round and 
: glbular inhabited on every Side * ; that it moves 
i an Orbit round the Sun +, as 4 Lhewiſe the 
| other Planets r; that the Variety of the Seaſons 
was owing. to the Obliquity of the Zodiac, thro” 
which the Sun paſſes from Tropic to Tropic || 3 ; 
that the Viciffitude of Day and Night, is owing 
to the diurnal Motion of the Earth &; that the 
Sun may be reckoned among the fixed Stars © ; 
that the Stars were globular Bodies, bike the 
Sun, Moon, and Earth **, and at d. ferent Di- 
Hence ++; that every Star Was a Warld, ſur- 
C4 rounded 
bh. Diogen. Lures Sambuc. in Vit. Pythag. Terram rotundam 
eſſe & globoſam & circum habitari, eſſe a autem Antipodas no- 


bis adverſa veſtigia premere. 
+ Tu de nv ien ep Tov "HAraxor xuxAor. Plutarch a 
Philoſoph. Biex. B. xe. 20. ä 
2 Ibid. Kep. «. Tus os pager markuy Toy Her. 
1 m NoEwaw T8 S xuxAs 0) ov Pepilas der © "HAS, 
ala pvp oh Twy TpPoTrixeeav KUXAGwN. Ibid. KeP. xy. | 
Cicero de Univerſitate, p. 224. Jam vero terram altri- 
[ — noſtram quz trajecto axe ſuſtinetur diei noctiſque ef- 
cem. 


q Toy "Haw 7.0) pela Twy anary. Big. B. xe). xd. 
Phe 45 Placit. © 2 . ; 


*#* Tbid. Ke. J. 0. rwirol pepe rug ag rpg xder: Tov K 
% HN 2 o νν. 


tt Ibid. KeP. 1. TTeg Twy _y 7g trees & de x) ; Backs 


p 
> + tn Re Tus ones 
1 


—— Cn —.— 4 voy 
4 «rad PS. SN _ 3 
3 


— — —— 


1 9 
bo N x 
! . 
dh * 
1 4 { 
_ 
q 
þ 
a FE 
5 
1 
— 
. f 
f FT. 
_——= 
_ = 
* * 
59 — 
5 e 
1 
. 
. 1 
1199 
| 1 
TY -&: 
—_ ' 
+ — 7 
"3. K 
1 
+ 1 
1 | 
=_— T 
4 = | . 
2 
41 51 
1 
1 
N - d; 
= - 
L © : 
- i 
+ 
— 
42 y . 
1 3 
4+ #4 
* 
| 6 
18 | 
7 £ 
* - 1 
o . 3 
4 25 
1 + 
* * 
3 
BE © 3 4 
5 9 , 
fo ON * 
* 5 : 
a] * : 
Ad g 
ET + 
4 . 
— Joy : 
N 34 
Sy ' 
41 
; 4 
„ 
1 
2 
2 
1 
9 
1 
1 
1 
1 
147 
19 
$3; 
43x41 
+43 ? 
= ©: N 
. 
1 
13 
} 
+ 
| 
4 
— 


— q — ——U— — —— — 


23 The Pythagerean Afronomy. 
rounded by its Earth; Air, and Arber in the in- 
finite Space And again, That very Pare | 
ticular Star made a World ; that the Echp- 
fes of the Moon came- from her riltming into the 
Earth's Sbadou, and of the Earth from ts en- 
tering the Moons N that the "Moon as cp 
poſed of the ſame kind of Matter as bi Earth, 
and like it inhabited; but by ANimthsjfteeh 
Times larger, from its Days being ſo nuch 2 


ger than ours ||; that it had Plains, His, and 


Valleys ; that it was illuminated by" the Sun 


that it was diflant from the Earth" ſeven * 


dred and eighty thouſand Stadia, or ninety-ſe- 
ven thouſand five hundred Miles, and- eight. 
teen Times further from the Sun ; thut the 
Comets are of the Number of thoſe Stars that do 
not continually appear in the: Heavens; but 
which at * nne n eee a certain 


Circuit, 


9 1 


* "O; Ilv9aſoguc 8 ran acipen 00409 Tring . pat 
dupa vr ty auMiga, u re ame albtfi. Ibid. C. 13. | 
Ai: Ibid. Kooparosoi 9 £ EXAF ON r cg cpo. T3 
1 [did. Kp. ab. Tag ds evurors 616 70, 0% ae Th ; 91s Ar- 
E 2 afapcleron ron as tfon vf. f | T5 = alp- 


| « "Ibid. Rep. A 5 Ibid. Kep. x2, bY . eren ee . 
Exul | 


rde d opn t Papa yras. 
G Ibid. Kep. un. Tro 2 "Hs Salli das 1 ny . 5 
. , N. "Os aro roy luer NS oon 0 


Efallo dene Tov HD are TK Ys Sadlos opiates „Sfera ox, 


Eireut] 1 „ _ ahipw e; that the wwhite- 
nfs of the milly Way, was: owing to the Light 
a vaſt Number of ſmall Stars, cloſe ſet, and 
a therein + : He too, firſt diſcovered 
the Ft of Venus „iz. That Veſperus, or 
the Ev ening Star, PF; Phoſphorus, d Of the 
Morning, were one and the ſame t; and this 
Was look d upon as ſo great a Diſcovery, that 
the time it was made is recorded by Pliny || . 
he allow * od 4 Vacuum 8, and that Matter was 
div; rfble in Infinitum , and the Gravity of 
| Matter; 5 and that the Planets were kept in 
| p their 


0 . 


. TRE amo 0 Lada Ty Tie; puny age Oaow tas Thy none, Twy 


* 2284 cap Nals. & WPF ere Sporen Teptodas cualeaorley. 
Ibid. Lib. ur. cap. li. ; 


+ Thr x cure = wy puppies, Ibid. KeP. 
Be. 7. & le of tl  Meteoral.. I. cap. viii. Perionio in- 
e Paris 1 580 fd n & Democritus Lac 


e ſtellarum lumen eſſe dicunt. 


Diog. Laert. in Vit. Pythagor. primum item veſperu perum 
arque laciferum idem ſydus dixifſe autore Parmenide. 


Pla. Nat. Hift. Lib. II. cap. viii. Quam naturam ejus 
(Fil. Veneris) Pythagoras Samius primus deprehendit, Olym- 
piade 85 quadra eſima ſecunda, qui fuit urbis Rowe: 
annus centeſimus quadrageſimus ſecundus. 


5 Plut. ue Placitis, Lib. I. cap. xviii. Te f | hes raf 
1 chien, To de x atio TW peleves. 


< Ibid. cap. xvi. "Qt aro law % . wa dal owpalla » 
k un a. | 


26 The Pythagorean <fronomy« 
their Orbits by Gravitation, as may be col- 
lected from Jamblicus * andP i + Sg 


I have not ſcrupled to * ſome few 
Thin g to Fytbagoras, that are by Plutarch 
and Diagenes Laertius, &c. ſaid to come from 
other Philoſophers ; ; but then they are only 
ſuch Things as father themſelves, ſuch Things 
as evidently belong to the Heliocentric Pytha- 
gorean Scheme. Tully obſerves = . That there 
might, among the Romans, be traced out a 
great many Footſteps of the Pythagorcans ; ; and 
that Plato went into Lay on purpoſe to 
make himſelf acquainted with them, and 
from Archytas and Timeeus, learned their . 
Philoſophy ||. The ancient Pythagorean Philo- 


* Janblie. in fy Kab. . i | Sh, | 
+ Plix. Nat.  Hiff. Lib: 11. cap. xxii. and dale. on Sir 


Jaac Newton's Diſcoveries, P. 2. 

t Tull. Vol. VIII. p. 214. Veſtigia autem Pyrhagireoram 
quamquam multa colligi poſſunt. Ibid. ꝓ. 145. Platonem fe- 
runt ut . eee in Italiam * in ea 
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2 | 
fophy, ſays Porphyry, was Joſt from ſundry 
Cauſes';  firft, by being wrapped "up in Anigmas, 
was not ſo eafily underſtood :. Again, Becauſe 
they made uſe of the Doric Dialact, which bas 
a natural Obſcurity, eſpecially as they who pre- 
tended to explain it were not real Pythagoreans; 
and it moreover/happened, that Plato, Ariſtotle, 
| Speucippus, Ariſtoxenes, and Xenocrates, pub- 
 Hifhed the moſt ufe ful and valuable Parts, a lit- 
tle diſgui ſed,” as * their 'own ; and beap'd up 
whatever they thought Was trifling, or tended 
to render ridiculous or fubvert the Pythagorean 
School, and ns iſhed Ned as 2 Oddities 27 the 


; . 4 
See, 


The Method of F Epi by $yrbals 
opens a large Field for Miſrepreſentation ; 
any one may take the Symbol in a literal or 
figurative Senſe, as he is diſpoſed; the fa- 
mous Story of Pythagoras ſhewing his golden 
Thigh to Abaris the Hyperborean *, has been 
the ſtanding Jeſt of the Witlings of all Ages 
by being taken literally; but being explained 
as 4 Figute or Symbol, means no more but 


o Diogen. Lay: 4 Pythug. & Jamölic. p. 77. 


| * 

28 The Pythagorean Aftrihony; 

that he let his ingenious Friend Aburis into 
all the moſt concealed Secrets of his Philoſo- 
phy; and that as the Thigh; which Cuſtom, 
Prudence and Modeſty, obliged him to con- 
ceal, was of Gold, or the moſt valuable Part 
of his Body; io ſuch concealed Parts of his 
Philoſophy were or the moſt Wort. 


Nothing i js more common a than. to com 
any thing valuable to. Gold: : So the —— 
Ethic Verſes of this great Man, publiſhed by 
Hierocles, are called x PT ZA, the Golden 
Ones; ſo by his having been  Athaliges, 
Pantoides, Euphorbus, Hermotymus, and 


Pyrrbus, was meant the Immortality of the 
Soul, and perhaps its various Purgations , 
it was be that firft brought this Doctrine into 
Greece +, and confirmed it in Italy , for the 


Py 8 ” Jrmy rte & their Dif 
cCiples 


= »# 
Pa 


» Diogen. in Vit. + FEI 17 Pre. p. 24z 26 
hae 465) ws ES Sh 1 ny 2 238 
ra doll fel. LOS Tale Ilvvaſopas. | 

t Tull. Tuſcal. Difputhr. Vol. VIII. p. 145. "Pherecydes y- 
rus primum dixit animos — ſempiternos.—Hanc 
opinionem diſcipulus ejus Pythagoras maxime confirmavit. 
Ng un 671 S Napnvcri rm Vu anna — ros armoYavorluv, x3 Or 
Toy Javaloy ov @o&rleoy GNNG 3 T&; N n EY wear, 922 ic. 
in Vit. Sect. 173. ; wr 


The Pythdgorean | Aſtronomy. 29 
ciples of the Immortality of; the, Soul, and that 
it ſhould exiſt 2 unhburt after the Separation from 
the Body, Yaught them t deſpiſe Dangers and 
Death. 


The Ancients underſtood this Doctrine in 
no other Manner, Maximus Tyrius having 8 re- 
lated * the above Metem 27 — and two 
others of the ſame Sort; ſays he, can 
be the Meaning of theſe Stories of E pimenides, 
Pythagoras, and Ariftzas; norbing ſure but the 
retiring of « a good. Man from Pleaſure and bo- 
dily Aﬀettio ons, when the Soul freed from their 
Tumult, looks into #tfelf, and ( Appearances a- 
part) contemplates Truth” only ; ; ſo likewiſe 
when Beans are forbid to be eat +, is meant 
that Juſtice | ou cht not to be corrupted by 
Money; the Athenians anciently collected the 
Suffrages « of the Judges, whereby the Accuſed 
were acquitted or condemned by Beans, which 
the ZEnigma fays ſhould not be eat or eng 
into a Livelihood. „ 

n 0 H A P. 


* Maxim. 185 Aufs an. 7 I wor By — x \ nidaſcgas %) 
Apis eg St Hd; warn Ts 1 vn N Tas Wbuxns Te œſa 
au0eD- aro Twy TE 0u ale. „ue J Hanf 6 9 Tay anzMaſucz T8 
Teps exewo raf Ky ET fe Hu, th lach roy 121 tema d uſxam tw 

cillu e PiS,aMV TW N ' 13 
io SY Vid. Jamblic. p. 209, & N ot. 27. dulden. 


: y 1 3 * 4 
"0 233 « : "2 * x * 7 1 7 * 8 & * : 
* * 4 6 42 E £ . * - — 


nf * 

1 > 
106178 
113 


wp H A P. "0p 
Knowledge of the Ancients in Optial Ire 
ments. 


2 the many Diſcoveries of his 
extraordinary Perſon, . there are ſome 
that ſeem above. the reach of the acuteſt 
Wit, or deepeſt Contemplation, / unaſſiſted 
with Sade mechanical Machine to ſtrengthen 
or extend the Sight : Without Optical Aſſiſt- 
ance, how could he i imagine that there were 
Plains, Hills, and Valleys in the Moon, as 
good Teleſcopes have demonſtrated there are; 
that the Milk of the Via Lactea was owing 
to the Light of a Number of Stars, which 
we call Teleſcopical, from their being diſco- 
verable only with a good Teleſcope ; or that 
the Morning or Evening Stars were both one, 
though the former never appears but in the 
Eaſt, the latter only in the Weſt ? Nothing 
but its being g manifeſt to Senſe, the different 
Phaſes being viewed and Judiciouſly com- 
pared could ſuggeſt ſuch a Thought. 


The fame Sagacity. that made this Diſco- 
very neceſſarily demonſtrates, that the Planet 
8 RE  . moves 


Knowledge of the Ancients, &. 31 
moves round the Sun, becauſe we ſee it both 
to the Eaſt and Weſt thereof ; the ingenious 
Dr. Gregory has obſerved , That the Variety 
of Phaſes. gave occafion to the Inhabitants of 
the Earth to find out that. Venus and Mercury 
move about tbe Sun. Now it muſt. be a very 
good Teleſcope that ſhews diſtinctly theſe 
Phaſes; and here we may obſerve, that on 
the loſs of the Inſtrument wherewith any 
Diſcovery has been made, the Diſcovery it- 
ſelf muſt likewiſe be loſt, as it can no longer 
be demonſtrated to the Senſes, it becomes 
merely a Report; ſo the beforementioned re- 
markable Diſcovery of Pythagoras, that the 
Morning and Evening Star were both one, 
was loſtieven to Pliny the Recorder of it, 

who giving Account of the Variety of Colours 
of the Planets, again ſeparates them * af- 
eee each a different one . | 


There is a | OTA in „ that plainly 
inſinuates, ſome ſuch Inſtrument was known 
to 


8 Vol. IL p. 878. + Plin. Nat. Hip. Lib. II. 
cap. 18. Suus quidem cuique color eſt, Saturno candidus, 
Jovi clarus, Marti igneus, Lucifero- candens, Veſperi reful- 
gens, Mercurio radiaris. 
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322 Knowledge of 'the Ania 

to Pythagoras, for giving an Account how 
he came to find out his Harmonics and their 
Ratio's ; he ſays * As be was' moſt. intenſly 


fludying to find out ſome Inſtrument, that would 


be. an efficacious and infallible Afyftance to the 
Hearing ; as the Ruler and Compaſſes,” or more 


particularly (Dioptra) Optic Glaſſes were to 


the Sight, or Weights and Meafures' Were to the 
Touch, be paſſed 4 a een N ; 


I muſt allow a Diojitri may 1 tran- 
ſlated, the Sights of anyGeometrical, or Aſtro- 
nomical Inſtrument, as ofa Quadrant or Aſtro- 
labe, &c. Now as Aſtronomers are very 
converſant in Circles and ä right Lines, the 
Ruler and Compaſs are very efficacious and 
infallible Aſſiſtants; without them the Eye 
would' be much fatigued” to deſcribe either to 
any thing like Exactneſs; but J do not ſee 
how the Dioptra taken in any other Senſe 
than 71 1. Cale, can he ſo particularly 

EI ”'* "more 

- * Janb, 5 in Vit. p. 96. Ey Ne rn j Dapelious enden 

raf bag foralle n den Benda r ofaroiny emen cahay x 


anubabeſgen dla i ues ons - d re Hage x) d Tv zone 3 NH 


ATA. Ne. Juen pag £x2 2 08 an. d 85 A * an r __ em. 
ora. lags * T6 xu, &c. 


in Optical Inflruments.- 5 3 3 
more infallible and efficacious to Viſion than 
either the Ruler or Compal. 


© Pythagoras, we are told, brought to Per- 
fin the Knowledge of the Heavens, demon- 
frrating the whole by Arithmetic and Geometry ; 
but as this Aftronomy was many Ages loſt to 
| the World, we cannot wonder that the In- 
ſtruments uſed therein were ſo too, for Rea- 
ſons already hinted : And becauſe ＋ their 
Maxims or Aphori „ens, which contained all 
their Learning, they concealed with utmoſt Care, 
as i, they had Been the 1M Meries of the Gods, 
they committed them ſolely to the Memory, (not 
allewing them to be written) and ſo handed them 
down to their Succeſſors ; ; whence it happened, 
that fearce any of their valuable Secrets were 
ever divulged, tho' taught for a great Number 
of Years, but always between private Walk ; 
and if it at any Time happened that Strangers 
Ha" ee ws 
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34 
were 28 "they converſed in Symbols and 


Enigmas. And ſo tenacious * were they of 
theſe Secrets, that Millias, 4 Crotoniate, re- 
fuſed to ſbare the Kingdom with the Tyrant 


Dionyſius, preferring to it à cruel Death, ra- 
ther than diſcover the Meaning of: ſome of theſe 


 Empgmas . And it is ja — ſurpriſing, that 
| for ſo many Ages, no Pythagorean publiſhed his 
Philoſophy, till Philolaus, driven to it by ex- 
treme Poverty, publiſhed. the . three Books that 
Dio. of Syracuſe bought of Plato ar ten thou- 


and Attic Drachmas. . A prodigious. Price, 


unleſs they contained Deſcriptions of ſome- 
thing very valuable and uncommon 4. And 
this Care of concealing: their Sentiments, Ci- 
| cero teſtifies i in his Book de Nat. Deorum. = 


There is a Paſſage in Plutarch [ > where he 
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gives a kind of Explication of Viſion, which 
1 hope may clear up this Affair. We fee Bo- 
dies, ſays he, either in right Lines, in bent or 
crooked ones, or laſtly in refracted: Such Things 
@s we ſee in the Air, or through pellucid Gems 
or tranſparent Horn, are by firait Lines; theſe 
we ſee in Water, by reaſon of the greater Den- 
fity of the Matter, are by bent ones ; wherefore 

the Oars of a Boat appear bent in the Sea; and 

thirdly, we fee them refratted as thro' Dioptra; 
which here muſt mean an Inſtrument fur- 
niſhed with Conyex or Concave ground 
Glaſſes, or ſomething analogous thereto, per- 
haps of Talc, Cryſtal, or Iſinglaſs, as they are 
the only Kind of Sights that do refract. 


Plutarcb, in the Life of Marcellus ſays, 
that on the taking Syracuſe, as ® Archimedes 
was carrying .a Dial, Spheres, an Angle or 
Quadrant, and ſome other Mathematical In- 


fruments, wherewith he was uſed to accommo- 
| D 2 date 
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date the Magnitude of the Sun to the Sight, as 
4 Preſent to Marcellus, he was met. by ſame 
Soldiers, who thinking it was Treaſure that be 
carried in his Boxes, flew him. Is there not 
a ſtrong Preſumption, that theſe Inſtruments 
| that demonſtrated to Sight. the Suns Dain 
tude, were. Teleſcopes ? „ | 


| Cicero, fors Archimedes . p who a 7, | 

has gi ven cogent Geometrical Reaſons, that the 
Sun is many times bigger than the Earth. What 
can he mean by Viewing it? eo inſpettante, 
every body has ſeen the Sun; he muſt mean 
with ſuch uncommon Inſtruments as enabled 
"him to meaſure and aſſert its Magnitude. And 
in another Place he ſays, + The Mathemati- 
cians very poſitively affirm,” the Sun to be _ 
eighteen times as big as the Earth. oth 


„ was . 


"Tis pretty plain from a 1 in Janbli- 


aus, that they knew the Uſe of the black 
e 


* +. Cicer. Aeadem. sh. Tom. VIIL. . 26. Archimedes 
| eo inſpectante rationes omnes deſeri erit eas quibus effi- 
citur multis partibus ſolem majorem 7 am terram, &c. 


Nec magis affirmabunt ſignum illud fi erunt menſi ſex 
pedum eſſe quam ſolem quam metiri non poſſunt pluſquam 
duo de yiginti partibus majorem eſſe quam terram. Qu#/. 
Academ. p. 26. Ibid. p. 18. Solem mathematici amplius 
duòde viginti partibus confirmant majorem eſſe quam ferfaf. 
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Glaſſes for viewing the Sun. * Me are wont, 
fays he, to favour the Weaknef, of the Eyes, by 


ſhewing the Eclipſes _— a well poli * 
Black Cateptric. 07 


- ada FEE bes went Queſtor | into +5, Si- 
FO he found out Archimedes's Tomb, on which 
a hah a N and W | 


This great Man- 8 Diſcovery of this Rela- 
tion between the Sphere and Cylinder, has 
been of Uſe in the Mathematics: He like - 
wiſe, I ſuppoſe, at the ſame time, found the 
Relation between the Sphere and the Pyra- 
mid, that it is equal to one whoſe Baſe is 
equal to the Surface, and its Height to the 
Radius of the Sphere; why then did not the 
Cone accompany the Cylinder on his Tomb, 
if deſigned to perpetuate this Diſcovery ? 


It is a judicious and common Cuſtom even 


to our Times, to perpetuate the Actions of 
1 3, | the 


* H 72 Tw®- 2 3 terivodαν rag mam; Pride - 
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t Tuſcul. Diſput. Lib. V. p. 257. Animadverti columel- 
lam in qua ine rat ſphæræ figura & cylindri. 
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the Deceaſed, "YE inſcribing on his Monu- 
ment the Inſtruments wherewith the greateſt 
of them were performed. Archimedes's Sphere, 
or as we now call it, Orrery , will ever be 
eſteemed a noble Work ; But what was this 
Cylinder, (that all his other famous Machines 
wherewith he ſo long baffled the Armies and 
Navies of Rome, laid afide) it muſt be eter- 
nized on his Tomb ? Is it not more likely to 
have repreſented his Teleſcope ? That is the 
Shape we' to this Day give them, and that 
has always been the moſt proper, it was a 
right Way of recording his having ſubjected 
the Magnitude * the . Se. to 1 
di Shi. 21 


+ Agellius mentions the multiphing Specu- 
lum, another, that placed in a certain Poſition, 
would exhibit no Image at all, in @ different one 

it 


Gcer. Tuſculan, Diſpus. Lib. I. p. 157. Nam cum Ar: 
chimedes lunæ ſolis quinque errantium motus in ſphæram 
illigavit effecit ut tarditate & celeritate diſſimillimos motus 
una regeret converſion. + 

+ Nee. Attic. Lib. XVI. cap. 18. in ſpeculo uno imagines 
unius rei plures appareant : item ut ſpeculum in loco certg 

ſitum nihil imaginet aliorſum tranſlatum faciat Imagines, 
Item fi rectus ſpeculum ſpectes, imago hat tua 88 ut 
eaput deorſum Yidetur pedes furſym, 


- 
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it would, others before, which if you fand up- 
right, ſhew the Image inverted, which I ſup- 
poſe muſt have been a concave Lens, is it not 
plain then that the Ancients underſtood the 
Art and Uſe: of Glaſs-grinding, but I ſhall 
2 this Matter a —_ e. 


Pliny 8 * — Pow underſtood, chat 
tranſparent Bodies might be ſo ground as to 
collect the Rays and improve the Sight, The 
Emerald, ſays he, are generally Goncave to 
collect the Sight; and a little after, That the 
Emperor Nero viewed the Fights of the Gla- 
diators through an Emerald. Its green Colour 
might recommend it, as we now frequently 
give a treble Price for green Spectacles. But 
what makes it plain that the Ancients com- 
monly underſtood Optic Glaſſes, is the many 
curious Works we yet have of theirs ſo well 
performed, and ſo minute, that no Man could 
execute the like, without. very good m. 
tying Glaſſes, 


D 4 | The 


9 1 Hi Hip Lib. XXXV II. cap. v. n ple - 
rumque & coneavi ut viſum eolligant. Nero princeps Gla- 
diatorum pugnas ſpectabat Smaragdo. 
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The Cabinets of the Curious are plenti- 
fully ſtocked with antique Intaglio's, or Seals 
ſunk in Cornehan, Onyx, Agate, &c. Theſe 

Gems are ſculped by means'of a ſmall Iron 
or Copper Drill imbued with Diamond Pow- 
der; * for the modern Way of working them 
is the ſame as that of the Ancients, as theſe 
are ſunk in a concave Surface, they require 
better Sight than engraving on a Flat. I 
have inquired of ſuch Artiſts as J have met 
with, who have unanimouſly declared, it was 
impoſſible. to do ſuch Works without their 
Eye-glaſſes, through . 1 — my 
een :< worked. = 


There is in the King of Pease Cabinet +, 

4 — called Michael Angelo's Seal, not 
' fix-tenths of an Inch long, not four broad, 
auberein are repreſented ſeventeen or erghteen 
Fi RT be "_ a IN Trees, Foliage and 
_ 


pin. Lib. XXXVII. cap. iv. Adamas in tam parvas 
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in Optical Inſtruments. += 
Exergue, where there 1s a Landſcape, with a 
River and a Man a fiſhing. Theſe Figures are 
all Confuſion, viewed with the naked Eye, but 
through a Microſcope extremely beautiful. 


J will quit this Subject with a Quotation from 
the learned late Dr. John Freind, who ſays, Our 


illuſtrious Countryman, the great Roger Bacon, 


underſtood and explained the Nature of concave 


ſpherical Glaſſes, of which he vrote à Treatiſe, 


and ſhewed their Force in burning: Things at a 
 Diftance. Hou far be advanced Optics in all 
its Branches, ts evident from his Book of Per- 

ſpetive ; where he diſcourſes of the Reflexion 
and Refraction of Light, and deſcribes the Ca- 
mera Obſcura, and all Sorts of Glaſſes which 
magnify or diminiſh any Object, bring it nearer 
to the Eye, or remove it further off : Among 
the reft, the Uſe of the Optic Tube or Teleſcope 
(though thought to be a more modern Invention) 
was plainly knewn to him. He was born A. D. 
1214, and died 1292. 


898 Hiſtory of Phyfie, Val. II. p. 235. 


CHAP. 


vor 42 + 


C H A P. VI. | 
The Earth's Motions varieufl accounted for. 


U T to return to the Pythagorean Ang 

my. We find they held much the ſame 
Syſtem we do at preſent, as that the Sun was 
the Centre about which all the Planets re- 
volve; that Saturn, Jupiter, Mars, were more 
diſtant from the Sun than the Earth, Venus, 
and Mercury ; that the Planets were kept in 
their Places by their Velocity and Gravita- 
tion, which they alluded to by the Harmony 
of the Spheres, and illuſtrated by a Stone in 
a Sling, where the Arm of the Slinger re- 
preſents the given Force or Velocity, and the 
String which prevents its flying off in a Tan- 
gent, the Attraction betwixt the Earth and 
Sun; but as the Stone would ſoon loſe its 
circular Motion, were the force of the Arm 
to ceaſe, ſo they muſt ſuppoſe . a continued 
Miracle or Operation of a divine Agent to 
keep the Earth attracted by the Sun at its due 
Diſtance. 


Of 


The Earth's Motions variouſly accounted for. 43 


Of this Difficulty, the great Kepler was 
apprized, for he allowed * the Earth, &c. 
. muſt in Time fland ſtill, were theſe Motions not 
kept up by the Care of the Creator, or ſome 
Mind by him deftined thereto, and that the Re- 
volutions of the Planets is owing to the vectorial 
Power of the Sun ; that is, Emanations from it 
continually proceeding in ri ght Lines, and 
whirled about by his Revolution on his Avis, 
would carry them round him in the ſame time 
(they floating as it were in a River of theſe 
Emanati ons) were they not retarded by their 
Vis In ertiæ, which increaſes in Proportion 70 
their Magnitude and Diſtance. And finding 
the Neceſſity of a Repulſion, as well as At- 
traction, in order to produce a circular or 
eliptical Motion, has recourſe to 4 friendy and 
unfriendly Side in each, the one attrabted, the 
other repelled by the Sun +. 4 


As the Ancients compared the Earth's Mo- 
tion to the Stone in a Sling, our Moderns re- 
fine hogan: them by that of a Weight and Line 
| _ appended 


* See PB 8 ben; Book I. Propoſit. 66. 
+ Gregory's Aſtronomy, Book I. Prop. 68. 
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44 The Earth's Motions variouſly accounted for. 
appended, t to a Hook, which, ſay they, being 


put into Motion, will acquire an eliptical 
one; and were it not for the F riction of the 


Air, . e. could the Experiment be made 


in a perfect Vacuum, would for ever con- 
| tinue. = 


Though the Ether be a reſiſting Medium, 
I fhall allow as much of this laſt as they 
pleaſe, and yet think there is no Parility of 
Reaſon, no. Analogy betwixt the Hook and 
Sun, the Weight and Earth ; becauſe firſt, 
was in each the attractive Force only to act, 
the Earth would move. in a direct Line as 


near the Sun as it could, but the Weight 
would recede as far from the Hook as it 
could, but chiefly for that it is but one Mo- 
tion, v/z. that of Projection confined only by 
the Hook and String, for the whole of Gra- 
vitation is taken off by the Hook, as I think 


will be allowed me at firſt Sight. 


| However, I made the following Experi- 
ment: I took a long ſlender String and 
Weight, which I TOY balanced in a Pair 

of 


\ 


We Eartb's Motions variouſly accounted for. 4.5 


of good Scales, which I hung up in a Well 
of a; Stair-caſe, for the ſake of its Height, 


then gave the Weight a Motion as nearly cir= 


cular as I could, after the Scales had fluctu- 
ated about a Minute, they remained in perfect 


equilibre, though the Weight continued its 


Motion a long time after ; and it is equally 
certain, that if to a Weight ſo appended, a 

Motion exactly circular be given, it will con- 
tinue without deviating into an Elipſis. 


I took a round Table two Foot and a half 
Diameter, whereon were deſcribed Circles 
one within another, at one Inch and a half 

diſtance; from a Pully over the Centre hung 
a Weight, which was placed near the Edge 
of the Table, and raiſed by means of the 
Pully, during the time of turning the Ta- 
ble, which was done by a Rope round the 
Box of the Pillar on which it ſtood; this 
gave the Weight a circular Motion, which 
continued ſuch, as near as I could judge by 
the Circles on the Table, till it quite ſtopped. 
1 hope J may be excuſed for having men- 

tioned 
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46 TheEarth's Motions variouſly accounted for. 
tioned theſe two trifling Experiments, occa- 
ſioned by ſome Gentlemen inſiſting, that a 
circular Motion once given, would always 


continue, and that there was a natural Ten- 
dency in Bodies moved circularly” to an 


1 


9 ] 


CHAP. vn. 


Pro effi on and Attraction will not cheats for 
| the Earth Motions. 


Ravitation is a property w we ihe univer- 
fally lodged in Matter in Proportion to 
its Denſity, whereby it gravitates to, or is 
attracted by the Earth, the ſame Power is 
very natural to ſuppoſe exiſting between the 
Earth and Sun ; but as this Power would 
make it tend in a right Line to the Sun, an- 
other has been invented or ſuppoſed, which 
is not any where to be ſeen in Nature, vi. 
à projectile one; and fo the Earth's Motion 
becomes accounted for by the great Law of 
Gravitation, ſtamp'd by Omnipotence there- 
on, and a projectile Force impinged by the 


fame Power which by: it falling i in — | 


the Sun. 


The Action of theſe two Forces ſeem in- 
adequate to ſuch a Motion, becauſe, in order 
to produce it, the gravitating Force muſt 
N balance the projectile one; and 1 
| believe 
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48 Projection and AttraSion will not 


believe it will appear that very ſoon after, 


the one muſt be intirely deſtroyed: They 


ſeem, by all the Geometrical Experiments I 
have been able to make, neceſſarily deſtruc- 


tive of each other; like Noiſe and Silence, 
like Ice and Fi ire, 7 cannot ſubſiſt toge- 
ther, T4 | 


From a Conſideration of the Nature of 
theſe two Forces, this Aſſertion will be veri- 
fied. Gravitation is the Force whereby the 


Earth attracts all Bodies to its own, it is at all 


times uniformly exerted in right Lines from 
the Earth to the Body attracted, it acts 
equally on all Bodies according to their Den- 


fities, it is the Means God has made uſe of 


to ſupport Nature; but for this Property the 
Earth and all Bodies would crumble into 

Atoms, and all Form be deſtroyed, except 
that of a particular Atom; it is, for aught we 
can perceive, made perpetual, ſubject to no 


Decay, needing no Reparation, Violence may 
overcome it, but its Duration ſoon conquers 
the Violence. We can throw a Stone up 


[perpendicularly 1 in the Air, but Gravity ſoon 


yy 


account for the Earth's Motions. 49 


brings it down again, and it is weakened 
only as it is removed from the Centre wherein 
it is placed: But Projection is a Motion given 
to Body contrary to its Nature, which would 
always be at reſt, and when given, it would 
always continue in a ſtrait Line, if nothing 
hindered it, but not capable of removing any 
Obſtruction, without loſing ſome of its own 
Force; and the Obſtruction given by Attrac- 
tion, muſt produce on the projected Body the 
ſame Effect as Obſtruction given by Ether, 

Air, or a denſer Medium. Our Attraction 
acting on the Projection, continually diſturbs 
and alters its Aim from a ſtrait Line to a 
Circle, and as it has no perpetual Duration 
like Attraction, mult ſoon be overcome, and 
ceaſe. 119 2111 Io not na ag 8 4 0 ar N15 


7 


A Mortar elevated forty-five Degrees, ejects 
a Bomb at firſt, in or near a right Line, that 
is, while the projectile Force is vaſtly ſuperior 
to Attraction, aſterwards coming near a Ba- 
lance in a Curve, and for the Moment the 

two Forces are in equilibrio in a-Segment of 
2 Circle, and then in a Curve, tending ſtill 
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0 Projectivh an Arrrutrim will nor 


tore to à tight Line, till it has fitiiſhed' a 


Semicirele, and then in à ſtrait Lint to the 


Oentre of Gravitation; that this is the Naturti 
of all 'Proje&tiles; and that the ſame Thihgs 
would happen to the Earth; I ſhall ended 


vour to 1 n n Figueds 
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1 10 ET6310 ol JOHN 1013901 13:40 
Ahe pick d cireitlar 'Eide-dejirefents the 
Earth's ànnual Motion: dn tlie firſt Point of 
Time F ſuppoſe it moved? by a projectile 
Force in the Line A to B, and Would, in the 
fecond' Point arrive at e, diſtant from the 
Circle half an inch, or b, g. A Force there» 


fore ſufficient to draw: the ſaid o, 5 into the 


Circle (which I find to be o, 47, or the Line 
drawn from the Interſection of the Circle; by 


the Ray S. c. to the projectile Line A. B. c 


parallel to 8. Bo ant be apply d. And as 
all Bodies acted upon by two different Forces, 
move in the Diagonal of à Parallelagram, 
compounded of thoſe; two Forces, ſo a Pa» | 
rallelogram deſcribed, one of Whoſe Sides is 


in the Ray: A. B. c. along:which the pro- 


[ties undiſturbed, ane in the ſecond 
5 | | Point 
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Point of Time, have . paſſed, and by which 
the projectile. Force is repreſented, and the 
3 2. . from where Radius S. c. inter- 
ſęcts the Circle (as aforeſaid) to tl the ſaid Line 
A- B. e. and parallel to g. B. repreſent- 
ing the. armer Force; and. 1 not as has 
generally been taken from C, to c. becauſe 
that implies an Abſurdity, vis. that the Body 
_ impeded by the, gravitating Force, moves as 
faſt as unimpeded, and indeed faſter by as 
much as the circular Line B. — is longer 
than a right one 0 the fame Points. | 


The Ray S.B. or gravitating Force makes an 
obtuſe Angle of 9“. 25 with the Line A. B. c. 
or projectile Force, and of courſe muſt act 
in a contrary Direction as much as the 7*. 2 5 
of Obliquity is able, which will retard the 
Motion o, 16. Inch, or the Diſtance from 
the Interſection of the Circle by Radius S. c. 
to C. For I preſume it will be allowed me, 

that if the gravitating Force be equal to the 
| projectile, and a new one likewiſe equal acts 
on it at ſame Time in an oppoſite Direction 
or Angle of 90⁵ „it would immediately ſtop 
it, or prevent the Motion of two Inches, 
1 ee which 


ee Ke” 8 5 2 N r 2 — 
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32 Eni and Attraction will not 


which it has in this Diagram; ; if therefore the 
Force go. Jy 2: 7. 25 deſtroys o, 16. 
for 90: 2 7, 25. o, 16. So that the Cal- 
eulation exactly agrees with the Menſuration, 
but indeed there is no need of Exactneſs in 
this Affair, ſince J have only to prove that 
the projectile does not in the ſecond Point of 
Time arrive quite at C. for be it never ſo little 
ſhort, it muſt move in a ſpiral Line to the Sun 
or Centre 8. and it is equal to my Purpoſe, 
whether the Earth from the above Principles 
muſt i * on the Sun in ſix n or ſix 


E The e tha mots 0 cond 
Point of Time in the Diagonal of the Pa- 
rallelogram from B. to 2. which continued, 
would in the third Point of Time arrive at d. 
but the ſame Forces and Reaſons continuing, 
moves in the ſeveral Diagonals to 11. when 
it paſſes within 1, 6, Inch of the Sun or Cen- 
tre, and the attractive Force being increaſed 
to 1, 77 Inch, muſt impinge thereon. The 
Length of each Radius is determined by the 
doubling of the preceding Diagonal; the 
Breadth of the Parallelogram, by the Rule of 
Proportion, thus the Ray S. h. is long ſix 
| Inches - 
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account for the Earth's Marions. 
| Inches Jeven-tenths, ſo as the Ray $.c. long 
8, 5. required o. 47. the faid Ray long 6, 7 
OI Fe as 8, 5: o, 47 :: 6, 7. 959: | 


Aud in Plate IL 9 1, = projectile 
1s s at right Angles with the gravitating, or Ra- 
dius S. B. when it gives the Ray 8. c. diſtant 


from the Circle o, 2 5 Inch, which being the 


attractiye Force ſufficient to bring it to the 
Circle, and a Parallelogram conſtructed accord- 
ingly, gives in the third Point of Time a Ray 


o, 5 Inch diſtant in the fourth o, 8. and fo 


on the Parallelogram growing narrower here 


in the Ratio it did wider in Plate I. till it 

es off in a kind of ſpiral Line outward, as 
it did inward ; or if in the third Point of 
Time where the projectile becomes o, 5, 


diſtant from the Circle, inſtead of o, 25. the 
firſt needful attractive Force you take that 
o, 5. the preſent neceſſary one, then all the 
ſame Things happen as in Plate I. only one 
Point of Time later. 


Again ; Plate III. there is a View of the 
* at acute Angles with the Ray S. B. 
EF though 
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though this may ſeem unneceſſary, as it is 
plain that two combined Forces, both tending 4 
to the ſame Point, muſt be continually ap- 
proaching thereto. However, to continue my 
Method of Demonſtration here in the ſecond 
Point of Time, it reaches the circ ar Line; 
and of courſe needing no Force to dravv it 
into it, muſt continue to the third Point, 
when it arrives at d. diftant from the Line 
o, 5. and fo all the ſame happens, as in the 
two * Figures. 


| Having thus, I think, demonſtrated that 
no projectile thrown in any Direction, or at- 
tended with any Force of Attraction can pro- 
duce a circular Motion, and an elliptical one 
labours under greater Difficulties, becauſe, 
beſide the removal of the foregoing Objec- 
tions, I ſuppoſe it will not be eaſy to aſſign a 
phyſical Reaſon why the Earth being i in Win- 
ter nearer the Sun, ſhould not have its gra- 
vitating Force increaſed, or why on the other 
Side the Ellipſe in Summer, the projectile 
one ſhould not likewiſe increaſe to the total 
Deſtruction of the one or other. 


The 
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account for the Earth's Motions. 5 5 
The judicious Derham has rightly obſerved, 


* That ſhould the » projectile Force of a Planet 
exceed the attractive, but. to the Impulſe of an 
Atom, or ſhould the attractive as 5 much. over power 


the projeftite, the Cunſaguence would be, that in 
4 long Traft of Time, the provatling Fore 
would get the Ka Af 4 bak A. at 1 
aa ane 512 

# Derben's ame p.a 1. 5 
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CHAP. Wk” 
Of the Earth's diurnal Motion. 


A® GAIN; beſide the Compotitici of the 
mentioned Forces of Projection and 
Gravitation, there muſt be a third ſuppoſed 
primarily impinged on the Earth; to wit, a 
twirl or circular Motion on its Axis, from 
whence the diurnal Motion muſt ariſe. Now, 
is it not plain that a Body ſo ſtrongly attract- 
ed by the Sun as to keep it in an Orbit, and 
prevent it flying off in a Tangent, muſt have 
ſuch a circular Motion preſently ſtopped, at 
leaſt impaired, as the Side next the Sun muſt 
be moſt preſſed upon, the Attraction of all 


the Planets co-operatin g thereto, 


. 


5 Oz. 120 Grains, and would lift up 4 Oz, 
340 Grains. I hung it to a ſmall String, and 
gave it ſo many Turns as would continue its 


_ revolving Motion 19 + Minutes, when no 


Iron was near to impede it, but upon apply- 


ing a Piece of Iron covered with a Pewter 


Plate, 


{£4 


Plate; within the Sphere: of its Activity, it 


ſtopped in three Minutes, and the Iron being 


removed, it recommenced its circular Mo- 
tion, which laſted but half a Minute more, 
Hence it is evident, that did not ſome Force 
continually act upon the Earth, to keep up 


; its Motions, the attractive Power of the Sun 


would ſoon a (at N the diurnal one. 2 


The Friction likewiſe of ts cher muſt be 
conſiderable, as this very Motion proves from 


its being prolonged to twenty-four Hours ; 3 


for if nothing hindered it, why ſhould not 
the Earth revolve i in twenty-four Minutes, 0 or 


indeed one ſecond Minute? 


This Reſiſtance of the Ether, . ne- 
ceſfxy to prevent the too rapid Motions of 


the Planets, and render them equable: And 
as the Earth floats i in, and is ſurrounded by 


its Air, ſo does the Sun i in the Æther, its pro- 
per Atmoſphere, which muſt be extended as 
far as the utmoſt Limits of his Syſtem, and 


is the Medium the Funiculi or Hami, where- 


* the Sun attracts all-the Planets and Co- 
| mew, 


$8 Of the Eat dional AE 
mets, and, * * A out — 
1 i br 0 40 * 2. 

oy Comets 1 move in Elipſes and are e kept 


in their Orbits by the ſame * as the Pla- 
nets, let us conſider that of 1680 1 which 


4. 


perpendicularly eee the Sun, aroſe fran tis : 
8 with as great Velocity. TOE 


As the Acceſs to, and Receſs go ths 
Sun, were made in ftrait Lines, whille* they 
were making, the projectile Force muſt 
ceaſe or be ſuſpended; to ſtop but for a 
Moment any projectile, is abſolutely to de- 
ſtroy its Motion, how came it then to be 
exerted with ſo much Vigour in the Peri- 
helion? Was there a continued Miracle, a freſh 
Projection given, or was all done by means of 
Refilition, or Rebounding? . Fielding 
deve is unfit for ſuch an Effect. | 


| 

| This Comet + during half its . 
. the Sun, was ditt from it but one third of 
| VVV the 
| * Gregory's Afiron. Book I. Propoſit. 35: Newton" s Prin- 
cip. Propoſit. 40. baggy 20, 


+ Gregory's Aftron. p. 885. 
. + See this Comet in 238 8 Syſtem} 


cu Endo Mme! M 5 
| the Mons Difaive fi the Bake bh 


C it 
nat Have impinged bi the Sun's: Body. | 


I ſhall now proceed to give my own plain 
Thotights on Wirat phyſical Principles the 
dirnal and annual Motions of the Earth are 
produced, having. firſt ꝓremiſed an Obſerva- 
tion of the laſt grent Comet in 1748, be- 
cauſe it was That which «threw me upon an 
Inquiry into the dfligned and real Cauſes of 
thioſe Mbtins. A T 1g 5 * ö 27 _ 5 1 x 
e Fur Clock in the enen of the 
30 or 31“ of December 1743, Sky ſerene, 
I had a diſtinct View of this Comet, when 1 
plainly perceived -the Tail -confiderably re- 
fracted on the North-Weſt Side, as in the an- 
nexed Diagram, Plate II. Fig. 2. Not having 
obſerved this Phænomenon, tho ſome time 
before I had viewed it with a good reflecting 
. eleſcope, the refracted Side of the circular 
Tail hot being ôbjected to my Eye, and even 
ſuſpecting my own Ryes, T aſked many of 


6% Of the Earth's diurnal Min 
the By-ſtanders, who unanimouſly agreed i in 


the above Appearance; which ſeems to de- 
monſtrate what I ſuppoſe has been generally 


_ preſumed, ed the 8 is a 2 Me- 


dium. 
85 


This then'i is my fimple nz the Earth 


being an oblate Spheroid, objected to the Sun 


in an Obliquity of 66*. 300. the ſame which 


given to the Sails of a Windmill, occaſions its 


moſt forcible Converſion *. The Rays of 
the Sun ſtriking againſt the oblique Hemi- 
ſphere, as the Wind againſt the Sails of the 
Windmill, keep it off, and at the fame time 


make it turn on its Axis, the Shape of the 
Earth, whoſe Diameter under the Line is in- 


created + 63 Miles, aſſiſts at the Equinoxes. 
The Ether being a reſiſting Medium, and the 


' Atmoſphere (like the Extremities or Ladles 


of a Mill-wheel in the Water, or Oars of a 


| ou) firiking f in it, _ it into a progreſ- 


five 


. Walfus, Vol. u p. 238. gives 54 Degrees for the Angle 


of the Sails of a Windmill to the Axis: But an ingenious 


Workman obſerved to me, that where the Wind came in 
Guſts, 65 kept it more ſteady. | 
+ Leadbetter s Aftron, Vol. I. p. 11. 


Of the Bardl's diurnal Motion. 3 


five Motion, its own Gravity inclines it to the 
Sun's Centre, and of courſe keeps it in Equi- 
librio with the repelling Rays, as the Mercury 
in the Barometer riſes and falls as the At- 
moſphere becomes heavier or — 3 NG 0 
| they OP un its * 
4 rie ſuppoſed likewiſe, that ahis Plane of 
the Earth's Orbit is in Winter in or near the 
Sun's Axis, or ſome Part whence” the Rays 
are not ſo forcibly emitted; for which Reaſon 
the Earth muſt at that time approach nearer 
it, to keep up the Equilibre, the repelling 
objected to the more forcibly repelling Rays, 
be driven to a greater HERR the ln 
. „1 n. ane 3 
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. 8 0 d. heran l , 
5 2N ell Lete zan Wiam Wah 2 42 it 
E Particles of Light-and Hee: caming 
from the. Sun, may ſeem tao WE a 
Counterbalance to the Weight of the Earth 
upon: the:Sun;- but iat it ibe conſidered that 
they ſtrike inceſſantly oni a vchole Heinuſphere 
or Surface of , yal, 28 Miles That it 
ſtrikes ſo foreibi an that it he:revers 
therefrom.- And h ſgg 5th! ſerernl Reflex- 
ions, Refractious and nflexians by aud various 
Mirrors, that a very ſenſbleri ncneaſt of Hęat 
is perceived aby ſtanditig nnar a Wall:oppoſed 
to the meridian Sun, that it æuen adds Wright 
to Bodies *, as Antimony, Lead, Coral, Mer- 


af > wb 


cury; that a ſudden Removal out of Darkneſs 


into Light, affects our Eyes ſo as to make 
them water, nor can they bear to look at the 
Sun or any great Light ; that it ſtrikes with 
* F. orce on Water, to divide its Particles, 


/ 


* Memoires de I Acad. Roy. des Scienc. Ann. 170 p. 522. 
* Cours de Chemie, chap. 5. 


Of the" Cauſes of 1. — 63 


and prevent its becoming Ice, and on Metals, 
{6-a8'*ko — their N to 2 che 
to melt, turn — — or pulver al moſt 
all terreſtrial Subſtances,” that neither links 
nor Heat penetrate Bodies, but force into 
their Interſtices; and muſt of courſe be in 
ſome meaſure reſiſted, or chey would be in- 
ſtantanvouſſy hot through, which * 
A nen 1 erer for. | 
* 1 el 8 E 
- This wee allen vilible i in . Comet] ö 
ve de ce Atmolſhere of the objected Side 
tepelled by the Rays of the Sun ſo violently, 
as to be driven behind the Nucibus, to that 
vaſt: Diſtance Ons! "coir" — and 


| at hs — 

\ produced by the Cauſe here 
affigned; is plain rem their being always 

foumd in direct Oppoſition to the Sun, or, 

vrhere allowing the repelling Rays to be the 
Ws hey pught to re IRE 

RY ? 0 ae a in 19 ** This 


„ IP 4 


* [OG ſub = "om. I. Eu e 5. 
Lib. VII. p. „ | 90925 5 


*%y 


— . — to, or Removal 
from their Centres of Gravity; ſo the Earth 
| being at ſuch a Di ance, may have its cen- 
tripetal Faroe, f ſo diminiſhed as to be no over- 

for the repelling Rays of the Sun: 
And that there is ſuch a repelling Force may 
further be collected from the great Dr. Halley's 
Obſervation, + That the Motion'of Saturn -is 
fo difturbed by the reſt of the Planets, eſpecially 
Jupiter, that the periodic Time of that Planet is 
uncertain for ſome whole Days together. And 
Mr. Maclaurin ſays, + That the Action of Ju- 
piter on Saturn, when greateſt, (that is in their 
Conjun&ion when their Diſtance is leaſt) is found 
to be *. of the Action of the Sun upon Saturn, 


NY 0 
, 2 J v3 4 
* 


* 83 Princip. p. 514.  Aloonfam fo Ely ex atmo- 
ſphæris capitum & progreſſum in partes à ſole gverſas, Keple- 
rus aſcribit actioni radiorum lucis, materiam caudz ſecum ra- 
pientium——non eſt g ratione Prorſus alienum. 
+ Gregory's Aftron uh, ca 
T Account of le ewton's. « Diieywits p. 03. 
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15 4 er ef le Adtimm of ,the Sun an Le; 
what can be meant by this Piſturbance 
Motions or Actions on each other, but 157 
Saturn is attracted by Jupiter from: hig Or- 
bit 557 part nearer him, and conſequently as 
much nearer, the Sun, and Jupiter r nearer 
Saturn, or further from the Sun? A theſe 
Conjunctions happen once in eleven Vears, 
theſe two exterior Planets muſt have met 
long ago did not the repelling Rays drive 
Saturn back again w his Orbit, and Jupiter 8 


OW I at 41 1 14 334.5 Hrn jt | $6 08 Ty LT af & 


If then * Li. and Heat of © 5 
ſtriking againſt the Earth's obliquely objected 
Hai occaſions its og on its Axis 


Ether inoft octaiicn the Toes or an- 
nual one, the Earth's Diameter being known, 
muſt determine its Diſtance from the Sun ; 
for as the Diameter is 7967, 8. (the Atmo- 
ſphere generally allowed to be about 25 
Miles being plunged into the Ather, meaſures 
little) the Periphery 25031, which multi- 

© _ plied. 
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plied by che Number of its Netbhmööns 
365,25." Pest for its Orbit heats 2811 v7 
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« + 156 © fon NGO LIE. \ 20 Ke 70 
And led dad this Orbix hoes; 
Impulſe of the Rays of the Sun ofly; and as 
che Fravirating Force muſt neceſſaril) 
equal t6 that impelling Force of the = 
ſo while'-by-its' rotatorial Motion it advances 
— it is attracted another : If to a Ship 
don à Current at the fate of one 
— rhak "ſuch 4 Gale of Wind or otlier 
Impefligg Force were added, as on à Rag 
Water would drive it likewiſe at che rate of 
a Mile an Hour, it muſt then fail two. 
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1110 10 8800 
ö ab nn therefore, hich the Barth 
HR re p : lly meaſured, be- 

Hang doubled by « the: andvnnting Force, makes 
18.28 5,144. whoſe Semidiameter is the 
Diſtance of the Earth from the Sun, or 
2,9 10%64 Miles, ra ſmall Diſtance where 
the Mind has been accuſtomed to the Idea 
of 86, or 1 $7 Mons; but if We conſider 
how, great a Diſtatice one thouſand Miles 
high is, and then riſe to an hundred thou- 
ſand, and ſo on to twenty- nine hundred thou- 
ſand, it may ſeem very great Diſtance and 
Roòm ſufficient e xe LW; "ach 1 two 
interior Sat 28 2 

Few grand Serbe Nane is in her Deſig igns, 
chere is the uttmnoſt Frugality in the Execu- 
tion we ſee all Nature full, as Earth, Air, 
Water, and from ſome late Experiments of 
Abbe * ad others, r even Fire ahaunds 

B24 e with 


68 The Earth's | Diftanc Pep the Sun ird. 


with Animalcules, that nothing may be created 
in vain, and tho Space does not come un- 
der that Denomination the Ather muſt cer- 
tainly be a created Being, a great deal of 
which, allowing the vaſt Diftances of our 
modern Aſtronomers, ſeems createc inwvain. 
But do we not give too great Diſtances to the 
fixed Stars. A Gentleman * has attempted 
to demonſtrate by an ingenious mathematical 
: Calculation, that the neareſt fixed Star 18 
ooo times as far from us as we are from 
the Sun; and we ſo di ant, ſay they #5 that 
a Bullet ſhot; out of a great Gun, would be | 
32 Vears and a lat wie eren 1 
V thereto, *» Ain net bne ei git 
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der. the Stars t to, "= "WWE and Cen- 
tres of no larger. a Syſtem than ours, there 
are three thouſand Places for Syſtems: loſt ; 
but we are not ſure our Notions of Light are 
completely juſt : For inſtance, | was the vivid 
Light: of Sirius, of the Nature of our ſolar 
one, the Earth would: be ITO en- 
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. Al's Brie Vert P. 234. 
I Derbam's Phyfics-Theology, p-. 28. 
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| ightne by it alone. Was every Grain of 
Sand zor Particle ef Matter in the Earth, an 
Eye directed towards it, each would receive a 
Pencil of Rays therefrom; and fon many, were 
they equally refrangible and of a ſimilar Na- 
ture with ours, muſt N a great deal of 
Light, beſide what s from * een 
other start in our Hemiſphere. pak Ne 
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1 on 440% 322 G iin ö 
A Candle ſet on an Eminence, may be ſeen 
many Miles; does ſo ſmall a Body propel its 
Rays, [3 far quaquaverſum ? ? When the Air is 
} modulat ed | by & the Organs of the Speaker, ſo 
AS to. form an articulate Sound, it may be 
heard, a great way round: Is all the Air fo 
modulated, or does that which! is firſt modu- 
lated, give ſuch an Impreſſion to the ambient 


Air, as cauſes the e of Air * 
into ſuch a Word 12 he 


The mildeſt Wine having ſtood ſome time 
i an Antimony Cup, will therefrom acquire 
A Quality violently emetic, and it will con- 
tinue to have the ſame Effect on Wine after 
2 ever” fo many Repetitions ; ; Ju the 8 not 
Toe any of its . l 


Jo ian) e 267 .54ols, 3 yd | ak 

A Docks of Maſi w |; the Ai 
of a choufand Churches, . not laſe one 
Grain of its Weight 3 can all this be Effluvia 
from the Muſk, when nothing flies. off ꝰ Or 
muſt jt not he tho nay 226-0 or er, _— that 

thereby acquires ſuch a Par as KAI, "of 

Wer- of . to ee r it v Wi 
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| Thete can be no Reaſon why Form n weile | 
not be "infinitely diviſible as well as Matter, 
the Mind can as welt conceive a Hook or 
Angle broke into infinitely ſmall Hooks or 
Angles; as a Globe broke inte acl 
ſmall Globules./ ew a 
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A Peiſdn that has bad the Sk e, Peſti- 
lence, or any other contagious Diſtemper, is 
rarely affected with it a ſecond time; may 
this not be owing to the Form of the Mat- 
ter received into the Halt to which the cir- 
culatory Veſſels having nf been accuſtom ed, 
a general Sickneſs or Diſorder i Is occaſioned ? 
And when the Matter af 55 unuſual F orm 
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cores who. _ excretory bra. oe 
en of this — the Huſtules 
- v6!Buboes; but ir the Pätzent recovers, and 
Bis Blood again ſhoul#be charged wich this 
vaciolous or peſtilential Matter,” the Carlak 
having deen ſttetched/to!the* Fort! of fach 
Miner readily admit its Pranſpiration. May 
not a"Stdd giye fuch à Form or Impreffioh to 


ſomething in our 'Aumoſphare; as may con- 


vey to our Sight the Idea of axed Star with- 
out any Rays from it"reaching'our*Byeuny 

more than any Part of tlie Subſtarite ef the 
Muſk ee. Noſe, er the Antimon dur 
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We ares tol detoo, of ſeveral ne ers 
that have apogee? and diſappeared at regular 
Periodi, ane partitulariy. by: Mr. Kirke in the 
Neck: of the Stuan, which» he d. ſaovered ibe 
16th / Auguſt 1687; wit an eight Fur Te- 


Lſcope; ii grew biggeri:the»23d of October, 
when it might» le ſeen with the naked Eye, 
n "iq 2 arrived ut its greateſt: Magni 


F + 82885 tude, | 


* 


* Derban's AveT obey, p.44. 
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lor, and its P pried _ Days. Theſe Stars 
are generally, and with a great of: Reaſon, 
| taken to be Planets! of ſome; other By bam 
ſeen in their neareſt Approach to ours Their 
Perjods are too ſhart to ſuppoſe them Ce met: 
as chat of this ne y Star is but 39 Days er 
than that of our Earth, its Orbit cannot br 
ſoppoed much aboe ae 


r; how 
does this tally with theſe imagined Diſtances, 


when the Compaſs, of an Orb, completed in 
1 404 Days, makes it ap ear 


Year to the naked Eye 
bright in ſome, to equal the Light of Venus, 
and at the other End of the Orhit, not to be 
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e Air, Aba its a Sad; re- 
I Rays of Light differently, and ſo 
much, that even the Height of the Pole does 
not always appear the ſame +. The noble 
and diligent Tycho Brahe was miſtaken no 
* than 9 Minutes in the Meridian 
6 | of 
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5 Infance of like Nature. „ Wont 


ei And beſides the. various, Refrattions made 
_by, different Den es OL, LI * 
probable the Earth, may. or 

za right Lins the Rays 8 of Light differently, 
according t0 he #4 they fall upon, the 
Mountains chat are ſharp: pointed mat the 
Champain leaſt, according to * Grimaldi s 
N e (which has ſince dern confined 
by Sir / eroton ; ho adds, , That. the 
Rays are e about the circular Edges 
| 4 iy wade &. (ns wk yn Were Cs Hi 


—_ 'Z Bad of Steel br „ o end- 
es in 4 Point, in 4 — tet it be 
Ft near 'a"Vitle Hole tbrvigh which "the Light 

paſſes, and let the Light almif! touch the Point 
5 the! Steel or Glaſs; the Rays will bend in 


Nach a manner near i, de, tbe — next the 
It» A's 1 vt eld hy Point, 


a — Elements of Newton's Phil f. p. 88. > 

+ Principia, p: 225. Radii in tranſitu ſuo prope corporum 
vel opacorum vel perſpicuorum angulos (quales — num · 
morum ex auro, argento, & ære cuſorum, term 
circulares, &c.) incurvantur circum corpora, 


eadem. 


T% Opinio if the Burths, eAance from 
[Point will be mire — farthef 
Fram tt defs Jo in Proportion. ; -AsmFigure:2, 
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pretended, thoſe'of Mart and Venus ou 
at's idus Dr? Hatly'*b- 
. theiTranfis of the Combts afford 


1 aho PT ee though they elde happen 


% Alermint the Diſtunce of "the * Earth" and 
Sn, which Litherto Jar been attempte I) 
"Maes in bis Oppoftitn'to'the Boo Ve- 
nus, in perigzo, uh? Parallurer, rbougb tri- 
l bo that of the Sun, are eurer ways to 
be perteived by our VHiſtruments. In an Affair, 
I ſay, of ſo much Uncertainty upon any 
Erinciples but thoſe I go upon, where the 
364 Fur nal. Rotations of the Earth meaſure 
itz Hrkit⸗ 85.8 Pedometer or Surveyor's Wheel 
does its Surface, Why may not this Diſtance 
of 2.9 19,104. Miles be admitted, eſpecially 
as nat. differing ſo. much from Pralomy, Co- 
n n Brake, B ullialdu, Wees Heve- 
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Opinions of the ; Earth's Diftance from, Sun. 75 
lius or Ricciolus, as Caſſini and Sir Taac Newton 

do in going. beyond them, dr coming ſhort 
of. De la Hare & Th hat this Pe fition, may, bet- 
ter appear, "have placed our ſeveral Opinions 
I:0pe View, beginning with my own, a 
ee ee WS, fo 4 
21 3 00115 fy Thee Bo N 218 430% 625 
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Ain in Ae quer tot 12, 907, 896 
Hevelius half as much more 19.361814 
Riceiolus doubled Kepler — — 25,81 5752 
De ia His — Ab: 2591 136% 8.801 
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+ 7E ſee how much theſsgrour Wes 


fo difficult are benden — 

where there is no inconteſtible Datum evi 
dent to Senſe to ſet out upon. - And as there | 
is fo much Difference about Diſtance, there 


muſt be as much about Magnitude. I hall 


therefore endeavour at a Probability of Cer- 


tainty, by proceedin, g from knowW•m and al. 
lowed Data, viz. the Earth's Motion and 
Magnitude, which we find ſo excellently 


adapted to every Purpoſe of animal and ve- 
hae _ as ae ere 5; ſhews the Wit 


5 N not Cs fit for the Habitation of f fach | 


Animals as he has been pleaſed to place 
thereon : It is ſo large, that we ſee many 
Marſhes, Heaths, and Bogs, for want of a 
ſufficient Declivity to carry the Rain in Tor- 
rents to the Sea, and fo ſmall, that we ſee 

+ „ 


Bede ſuMficipntly; deep- N our — ns * 5 
neral, and many ſteep Cliffs and Gullies 
orn by the Rapidity of the Waters, owing 
10 . full; great Declivity, which if any- 
ways increaſed, would be very inconvenient 
for Paſſage, and the Land would by this 
means be ſo drained of e. as to be | 


unfit ior, Vegetation. 518 iS 11-193} 5 Nate 21 1 0 
1 10¹¹ 111 Rt er | 
Thees r of Globe —_— 1 


as much as the Diameter: Were the Earth as 
big again, it would be three times as level, 
the Waters would ſtagnate and corrupt, the 
Earth would be too ſoft and ſpongy to pro- 
duce N ouriſhment for Man and the larger 
Animals, and too al of Mga: and Quag- 
| FOoOtiteps Of this We 
have many 1 as « Things are at pre- 
ſent; in the Country I live in, particularly 
one *: Whereon, if a Man jumps up, he 
ſhall ſee the Moſs undulate round him for 
thirty or forty Vards; and a Horſe would be 
| PN en up; ſhould he attempt 
30 wal 20 9291881. vm Ut ago al 
6. 200 Chatt M. oh, i in Legh and Eccles Pariſhes in Lani 
eight Statute Miles long, and * broad. 12 
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to walk over it. The Nh, chat vaſt and 
rar dy of Water, 5 Bon ab it reaches 
| yels of the Cont? ei, ſo loſes"its 
Forte, for Want of x ſuftici nt edi 8 
not to be able to continue à River to the 
Sea, though got ſo near it, but is loſt in 
Quagmires, Maſhes, and infighificant Ca- 
nals, ſoon after it has paſſed” Utrecht, and 
very 1 much leſſened by Streams flowing from 
it, before it teaches thereto; and there are 
a great many liiſtances of the like Nature. 
And the Cataracts of Niagara *, whoſe Fal 
is 600 Foot, and many others ſhew to how 
great a Nicety the Barths Magnitude is cal- 
culated, how even the Scales hang between 
Declvity and Level, when ſo | ſmall a Mat- 
ter makes © one or other a [4 aa 
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8 TOW __ 5 Concateattion in the 
Mind of the Ideas of Magnitude and Di- 
tance, ſo every Miſtake of Diſtance muſt pro- 
duce a correſponding Error in our Ideas of 
the Magnitude of the Object; and, vice verſd; 
of courſe, if my Diſtance be allowed, the 

Sun's 


1 : 


* Hennepin's ph 19 Vol. I. p. 29. 


Sun's Size, muſt be proportionably leſſened, 
and whatever demonſtrates the one, does the 
ſame by the other; ſhall therefore, as ſoon 
as I have aſſigned the Diſtances 
nets on the abovementioned Principles, give 
preſumptive Reaſons why the Sun cannot be 
ſo large, and demonſtrate by Experiment, 
that the Diſtances cannot be ſo great as 1 
pretended. 6 Mercury i is the neareſt the Sun, 
. and reyolves about bim in 87 Days, but be- 
ing too near to have the Rotation, on his 
Axis hitherto obſerved, and FI I propoſe * ſuch 
; Magnitudes, and Diſtances, a8 che. Bodies 
themſelves pedometrically meaſure, mult f ficlt 
conſider - thoſe whoſe Time of, Rot tation on 
their Axis, as well as Reyolutions in their 
Orbits, is known, and then, from. An: log 
lay a. probable Foundation for the Time of 
Mercury's, diuroal Rotation, auch thence bi 
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Ir theſe, CO. Sg 8 S e which 
VP niſhes its Circuit about. the Sun in 
224 Days, 17 Hours, and 44 Minutes, or 
323-624 Minutes, and reyolyes on its Axis 
in 23 Hours or y 380 Minutes, and of courſe 
has 234 Revolutions in an Orbit. Now as the 
Earth's Time is to its Diſtance e, ſo is Venus 8 
Time to her's 525.949 291,164: ; 323. 
624. 1790684. Venus 's Diſtanc Ooh, the 
Sun,” which doubled, is the Diameter of its 
Orbit, or 3,581." 368, and its Periphery 
11,251,225. And as Planets meaſure” pe- 
dometrically one half of "their Orbits 0 
the one half of Venus's 5, 62 5,72 divided 
by the Number of its Revolutions 234, 
give its Periphery SOT, I, its Diameter n muſt 


3 755 $20 Mules. 
She 
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Venus's Magnitude aud Diftance from the Sun. 81 


- She. is diſtant from the Earth 1,119,480 
Miles, Space e | enough to prevent any con- 
ſiderable Diſorder from the Excentricity 
either of the Orbits''may have, as that of 
the Earth cannot be above one 4 th Part 


Es ts 5 0 Orbit, the brumal Semic ircle or Paſ- 


2 48 


| e ck, the Earth ro om Libra to Aries, be 
fag . 47 EL 21001 
| og Fut eight” Days, or one forty-fifth of 


1 1 * 


thy three hundred | fixty ty-five Days ſhorter than 
the 0 poſite or r Eſtival, which makes but 
646 70 Miles, or about a ſeventeenth of their 
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＋ E next to e under our Gonl er- 
© Mars, 15 a 1 + 


. ; atian is lars, go completes hi rr 
oo in $86 8 s 23 Hours and 31, Minutes, 
1 9 99725 . : revolves n hi 


A ih 5 Hours Kr. inutes,, or. 24 480 ö 
Minutes, ſo has 6 'R Revolutions s 0 
Orbit > WI — ol wi the ee as 
here ſuppoſed, and to kings? the ſame 
Method of Calculation by the noble or gol- 
den Rule of Proportion, as the Earth's 


Time is to its Magnitude, ſo is Mars's Time 


to his 525, 949: 2,910,164 :: 989,251. 
288 Wee 1s Mars Diftance Town | 


a 
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n and the 34,392, 288 
half thereof is 17,196,144, which db 
by 668, the Number of Mars's Revolutions 
in an Orbit gives 25,742. for its Periphery, 
u n 
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1 ere is a rem able e in . 
Globes arifing from Peripheries,, divided by 
very un ike Diviſors, * VIZ... Venus 234, Earth 
365, and Mars 668; here theſe Planets re- 


gularly and conſiderably increaſe in Diſtance, 


and. their Magnitudes but little varied to fit 
them, for, the Uſe of their Inhabitants ; any 


of them may be taken for the Standard of 


Fitneſs, and the others proportioned thereto. 


Venus is 315 Miles lefs than the Earth, 


Mars but 214 bigger, a very trifling Differ- 
ence in, Bodies ſo large, and yet even theſe 
not without * for os Benefit of them 


1 : . 
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R 
| Venus being nearer * Sun, muſt be more 
heated thereby, and of courſe its Waters and 
Moiſture, more raiſed into Vapour, all that 
is raiſed, muſt deſcend in Rain or Dew ; fo 
that it muſt. have more wet Weather than 
we haye, and require more Decliyity, or a 
ſmaller Orb, to carry the Waters quicker off, 
that they do not nn, and corrupt a the 


greater Heat. 
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And Mars, on the lame Principles, . 
to be ſomewhat larger, becauſe having leſs 
Heat, and conſec uently leſs. Rain, it may | be 
neceſſary that it continue. a little Kh oe 
the ſuffcient moiſteni 8 the Glebe. 1 
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This Planet, it is true, is ſo near os; that 
we might preſume his Size might be judged 
of by Viſion ; but is it certain that Bis At- 
moſphere may not deceive us? It is 0 very 
groſs that the fixed * Stars ſeen through it, 

appear extremely obſeured and almoſt ex- 
tinct; it is vaſtly larger in Proportion to 
ours, as is proved + zy rde Arerution of the 
Colour of a fixed Star, obſerved by Mr. Ro- 
mer, as it approached and quitted the Dif of 
Mars; it grew ſenſibly pale on approathing 

: this Diſk, being ver above two-thirds of its 
Diameter diftant ; an coming from behind the 
Planet's dark Body, did not recover the natural 
and uſual Vivacity of its Light, till it came 
* the — 25 eee, Li, the eme 


nde n. ener ob Fzg 
® ni View of Sir *. Newton's Phils. P. #37 
and Chambers in Mars. | 


f Poltaire's Elem. of Newton's * p 289. 
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ere own Bod appear of a ac Red, 


Bodyweuld ang Smoke, which will both 
obſcure and diminiſh any luminous Body, 
and is the Reaſon, I ſuppoſe, why Mars is 
F ſo much leſs than the Earth, 
mu more diſtant from me Sun. Ac] 


317 : 
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E DIS "three RY Candles tied  toge- 
Hee, and took the Size of the F lame, as well 
as I could, by an extemporaneous Micro- 
meter, then cauſed a conſiderable Smoke in 
the Place, where it ſtood, by ſtopping the 
Chimney, che Size of the Flame appeared 
conſiderably leſſened, and of a dark red Co- 
lour, though I was but at he: Diſtance of 
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We ſee, and are ciao of the Cloak 
niencies arifing from the Shape and Size of 
our Earth, we are not ſure what Differences 
of Augmentation or Diminution may ſeem 
to arrive to the Planets from being viewed 
1 our Glaſſes through Atmoſpheres of 
818 1 different 


diferent Natures from ours, md 1 had ra- 
ther therefore ſuppoſe, that the. Almighty's | 
Goodneſs has transferred the Con 
neſs we are bleſſed with to other Worlds 
ya deny them, — * Cual a 


* When the _ of. "iba: . 1661 
became no more viſible by the naked Eye, it 
might for a good while after be ſeen with a 
Teleſcope; and what was very extraordinary, 
it might be viewed much better with one of 
four Foot, than a more excellent one of 
twenty Foot long, and appeared larger than 
even Jupiter. What a Capriciouſneſs is here 
in this optical Machine, which is to deter- 
mine the wan and Dae * the 
Planets? 


Who could have thought 0 priori) that 
a Priſm could ſeparate the Colours of a Pen- 
cil of Rays by its unſuſpected Refractions i in. 
the manner we ſee it ? Of all the poſſible 
Properties of Light, we cannot poſſibly judge, 
having, made no Experiments i in any Atmo- 
) ſphere | 


g 4 , 0 
1 3 
FN d 
” 
= 


* Wolfus, Tom, III. p. 578. 
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acknewledge, that the Qptic Theorem vor 
 crfrnong! he apparent Drameter's of Ohiecte to 


ing in V Tegiprptal Proportion to their Diſtantes 
Fong the a Fe can 9 * take Cay where the 


oy parry ras 11 Mat Order, 4 
Regularigy. according to our Senſe of the 


Words, ſo the Planets, in their Times and 


Diſtances, increaſe orderly and regularly from 


5 Mercury's Revolution in 87 Days, to Saturn's 


10759; ſo from Mercury's near Vicinity to 
the Jun, to Saturn's immenſe Diſtance, 


1 
EATS 


But; it is far en be o n are to 
Ran v2. in their Magnitudes, where 
Mayen, is but about a third as big as the 

Earth, + Venus Aa little above half, Mars, 

%ho is Sri the Diſtance from the Sun, not 


84 v quite 


a ; # 8 
1 vt liter . | 


» Hale, Tom. UI. p. —_ 
3 Derham, p. 12, 13. Mercury's Diameter 2748 Miles. 


Venus 4987. 85 7967. Mars. 4875. Jupiter 120053. 
Saturn 93451. Theſe, he fays, are the mean Numbers Le- 


tween Meſſrs. 8 and Whifton. 


quite as FI as Venũs; the — abov 
eighteen Times as big as the Earth; and Sa- 
turn, whoſe Time and. Diſtance trebles Ju- 
Mis but e e as FE a8 Jupiter. 


* N Nd 


* y 


Here ſeems e a Confuſion; 
upon my Scheme Venus and Mars meèaſure 
themſelves to the Magnitude I have aſſigned. 
But for Jupiter, if as large as is pretended, 
and its Motions fo rapid, we muſt ſuppoſe 
it deſigned for ſome Uſe different n that 
| of vn Earth. - e 


But as Mars's Atmoſphere ( FUE? IV to 
Mr. Romer's Obſervation) is vaſtly large, 
compared with ours, which is but about 
25 Miles, or at moſt 47 high *, and his 
two-thirds of his Diameter, or 54 54 Miles; 
or according to the ſmalleſt Computation, 
3250; ſo Jupiter's Atmoſphere is probably 
high in Proportion ; and as his is thick and 
yy" nr makes him look red and leſs, 

"oor! 8 


| = Leadbetter's 2 Vol. I. P- II. 
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e on Jupiter's n pbere Sie 
and Diſſance from the Sun. 


Alm Figo e: p {of 30010 4 N bn” 
IR. Maclourin: ſays, * Thete are ſiuddm 
L. furprifing Revolutions bn ile Sure 
fark of the great Planet Jupiter, ani ſuob as 
would-be fatal fo the Inhabitants of the Earth. 
And it is obſerved in the Scotch Phyſical 
Eſſays juſt publiſhed, That more + ſurprifing 
Phenomena'' have been obſerved on the Body of 
Jupiter, than any other Planet in the Solar 
Sytem; among which the - ſeveral Belts obſerved 
by Caſſini, to riſe in an Hour's Time, are not 
the leaſt. extraordinary. Spots likewiſe of very 
different Porms have Frequently been Jeen on 
that: Planet's Body. Theſe Mr. Maclaurin 
fuſpefis owing to Tides analogous ro Spring- 
Tides ; but with regard to the famous Pheno- 
minan that ſome of his Spots move faſter than 
other's, c it it better (ſay they) not to attempt 
any Explication, till the * od Ws by 
more , . 
LY oh Ter aide Now. 


2290 4 z * 


. ai of Sir Jae — s Phil p. 391. 
F Monthly Review for September 1754. 5 


21911. acalgeos'; won en enn? 


Nometheſe Spots that A * faſter | 
than others, abſolutely prove, that they are 
nat fred on þjsBody, but float at a Diſtance, 
on perhaps at different Diſtances in his At- 
— One may dberkfors pretty en 


ments in — ee 
ee Snell n the others of the 
Ei | Fool m8 © o iN 
nes ju to f 09 lupo 

Ando ſhall venture to aſſign him: ſuch a 
one in order to which have only to fix his 


Revolution, on, his Axis to, a Time propor- 
| tionable to the three we are more ſure: of, as, 
for the Times. of their compleating their 
Orbits Found, th the Sun, they are knawn to a; 
Minute, and it is ſcarce poſſible there ſhould, 
ſtake e, 2 2 MOCS a 


be the leaſt V 


8 
wut 1: " "aA aid FF? 


the; Time of f Mercury's - Rotation on his 
Axis, the fame Proportion may be carried 
| downyrard. to it, as upwards. to, Jupiter and 
e. which will bring it to 21 Hours 30 
Minutes. 


F iz * 
30 


92 . 00 * 
Minutes. — as known, compleats her's 
in 23 FH urs,” or an Increaſe of 90 Minutes 
from the Time en; the Earth in 
24 Hours, which is Teaſe" equal to 
＋ Parts of Venus — in 24 Hours 

4 Minutes, equal to 3 Parts of the Earth's 
Inereaſe: 80 Jupiter in 2 5 Hours 7 Minutes“ 
on am Increaſe of Minutes, bei 2 f 
Mars's; and Saturn in 25 Hours Zand 25 
Minutes, or an Increaſe of 18 Minutes 
equal to + Parts of en eh h 


* : . 4? Fa * $ 
ts: ie A De Oo 4113 830; A E 


"Who comp ſeats his Orbit round the Sun 
in 4332 Daje* 12 Hours 20 Minutes, = 
6,2 38,820 Minutes, and ha 411 53 Reyolu- 
Gli on its Axis in an Orbit. Now as the 
n is to its Diſtance, Gi 18 Jupiter” 8 
im tb his, 525,949: 2910,164::6, 238, 820. 
34,520,432, which is Jupiter's © Diſtance 
from the Sun, which doubled, is the 
Damigter of his Orbit, or 69,040. 864. 
ich Pefiphdiy is 216,898,778. half of which 
beer by 4¹3 9 the Number of Jupiter 8 
Revolitions in an Orbit, gives 26202, or Ju- 


piter's *Periphery, and his Diameter muſt be 
PIUS i 8340 
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xis at the rate of * 990,720 


As Vid. Dekan, 5 Afre-T, ale 5. [+ 45 1 . 8 4 | 


ſo vaſt a Globe 
is hijo that is not e las to pieces by ſo 


rapid a Motion as 624,250 Miles a Day to 
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b aid d egd 16dw e 30d. E ORRE& 

Ark eit! 6 0 0 eee XV. wt Henngv 
Kerl, Dilent and ki. 

e Jarunx 16" che Molt Aftant Planer 

' "the Solar Syſtem Bicherte Known, his 

nth — te- ent chetg 6 4 fe 


proportional Inereaſe, fhalf ain 25 
ah 25 Minutes for his diurnal Moden. 


e e e n ei zt, Sfr K. 
4 * X ‚ͤ 3 
e Time of his Jed Nee 1 


ton round the Sun, is 10759 Days 6 Hours 
36 Minutes; or 15, 493,3 56 Minutes, and has 
10159 Revolutions on his Axis in an Orbit. 
To proceed in my former Method, as the 
Earth 8 Time is to its Diſtance, ſo is Saturn's 
to his 52 5, 949: 2, 910, 164: : 15,493,356. 
85,727,320 Miles, his Diſtance hk the Sun. 
The Diameter of his Orbit is 171,4 54,640 ; 
the Circumference thereof 53 3,463,896, one 
half of which, divided by 101 59, gives Sa- 
turn's Periphery 26510, his Diameter is 84.38 
a = 

And 


% 


- Saturn's: Magnitude, Diſtance and Ring. 95. 


And beſidęs/ his having every thing in 
common with the reſt of the Planets, there is 
peeüffar Hicmſelr, "Ks" Ring a” furpri- 
wn rs es very near as broad as a 
diameter of 1 Pat n amazing Con- ' 


. 3 4009 MM; 177 * 4 


2 e Pikes Dong Rat 

3 FN 92 5 8 * er oy  accordi mg... 190 2 
ons, $5 ICH yt. ar i 

5 ance from the Sun, which is abou 39: 

$91 418, fr 28 In ond * 

times as ; great as that of the arth: is 
ſerye; es ſtrom; phy t to oboe the Rays of the 


7 5 4 


I 11 25 
5 ; on Satt * Yo and d like a. Congeries 
innumera 


ble Body F & Claes e his 
frozen 1 deere dee d. Liege as 
well a as Heal apd this [Oe Hand gath 5155 : 
all the Rays as e Concave Sails of a Ship d | 


alt! the Winds, , propels. Bar to che Die 
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 affigned, ſhall gi ve them © on # e. 


Suppoling e as Was before obſerved, 
that. he turns Oh his Axis in. #3, Hours 39 
Minutes, or 1290, Minutes, and has, 98 R 8. 


2 


volutions on its Axis, in an Orbit round, 


£1 


Sun in 87 Days 23 Hours 74 | linutes, or 
12667 Minutes, to proceed therefore as 
with the others. As the "Earth's Time is 


to its Diftance, Mercury's s Time is to bl, 
$25,949 : 2910,164.: ; 126674, 700758; 
Mercury's Diſtance from the Sun's Centre, 
which doubled, is the Diameter of his Or- 
bit 1,401,516, the Periphery 4,403,002, 
half of which, divided by the ſaid 98, gives 

22464, Mercury's Circumference, his Diame- 
ter is 71 50 Miles, 1 88 


Here 


Mercurys Magnitude and Diflance, &c. y 


Here it muſt be allowed Mereury makes 
a very near Approa ach to the Sun's Centre, 
being within 706,758 Miles thereof ; which, 
if as has been before obſerved, we will allow 
ourſelves to weigh how great a Diſtance one 
thouſand Miles is, and then riſe to ſeven 
hundred thouſand, it may be allowed a ſuf- 
ficient Diſtance, to prevent its being injured 
by 1 this vaſt Diſpenſer of Heat to the whole 
Syſtem. 


< Beſides, the Author of Napute; 1 has 
| made nothing in vain, could very eaſily fur- 

niſh this Planet with fuch Parts as. would 
ſufficiently enable it to reſiſt this Heat, though 
never ſo violent, how eaſily can we, by a Va- 
riety of frigoric Mixtures, produce Ice and 
intenſe Cold, as by Snow and Salt, Ne 
Alum, Sal Ane, Sc. 


Mr. Boyle has, I think, fat 8 by 
many Experiments, that Cold is a poſitive 


Quality, acting by Corpuſcles of Cold, and 
H not 


* Hiftory of Cold, paſſim. 


98 Lemperature of Heat under the Line. 


not a mere Privation of Heat; Nitre and 
Sal Amoniac, which abound moſt in Southern 
Climes, Veld the m moſt of theſe 8 ee Par- 


ticles. e 9 We a, 
wes Hig ow ,05973:90 5 Nv 4250 00 *R 3: 
% In A IP at Bale 8 n ear Besant in 
| "Mace, are found large Pyramide 'of Ice i in 
the hoteſt Summers, and it is ſo cold, that one 
cannot with Eaſe ſtay in it, and the adjacent 


ä 


Country abounds with Nitre and native Sal 
Amoniac. r 


And the Wovetnentidued + honourable 
a relates from tlie learned Acoſla, 
'T hat under the Line, when the Sun was in the 
"Zenith, the Weather was ſo cold, they" were 
forced to go into the Sun to warm themfe hoes, 
&c. What could I db, fays he, but laugh at 
Ariſtotle's Meteors, and his Phrloſo phy, "feeing, 
that in that Place, and at that Seaſon, when 
all ſhould be | ſcorched with Heat, 1 . my 


Y fen ons were a cold 2 


* Philoſophic Converſations, by * p- 14. 
+ Hiſtory of Cola, p. 192. 


1 


Temperature of Heat under the Line. 9 9 


In Truth, "there is uo Region in the World 
mare Plegſ nt and temperate, than under the 
Equinoctial, although. it be not in all Parts of 
an equal Temperature. " The burning Zone is in 
Jome Parts very Temperate,” as in Quito and 
the Plains of Peru; in ſome, Parts very cold, 
as at Potoſi; in ſome very hot, as in e 
Renal. dt the. ee NN 


5 


* 


| And again ; 2 ou | may. endl lly „ e on 15 
Tops of | theſe. Mountains, Snow, Hail, and fro- 
zen Waters, and the: Cold ſo bitter, that the 
Graſs is all withered,;.and Men and Beaſts that 


baſs. that way, are; benumbed, with Cold: This 


F i * V ww 


happens moſt commonly in the burning Zone, 
hen the 9 have the L in the Zenith. | 


A * more of "hack Gln 8 
pany? make Mercury comfortably: cool, and 


habitable. by Animals, little * 8 fram 
terreſtrial ones. 
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CHAP. XVIL- 
The Sur s Diameter and Rache n 
Dis Avis. e eee 


* E Sun's Diameter, according to mo- 
dern Calculation, is * 822, 148 Miles, 
his Circumference 2, 582, 860. He revolves 
on his Axis, according to the accurate Mr. 
FHlamſtead +, in 25 Days 6 Hours, or 606 
Hours, ſo muſt turn at the rate of 4262 
Miles an Hour, which is above four times 
as quick- as does the Earth. As he is the 
Diſpenſer of Heat to the whole Syſtem, his 
| Body muſt be intenſely hot, as nothing can 
give what it has not in itſelf: Heat renders 
all Bodies fluid, his muſt therefore be ex- 
tremely ſo; and this Fluidity may be a con- 
fiderable Addition to its Splendor, as the il- 
luſtrious Boyle has obſerved 4, who ſpeaking 
of Oil of Anniſeeds in its coagulated and 
fluid State, * IL was worth obſerving, how 
great 


. 


q Der pam s Aftro-Theology, p. 13. 
+ Lonothorp's Abridgement, Vol. I. p. 279. 
1 Ditto, Vol. I. p. 532. 


Sun's Diameter and Revolution on his Axis. 101 
great @ Difference there was between the dull 
Reflexion it made when it was coagulated, and 
the fine Reflexion it made whilſt it was a Li- 
 quor,, the latter of which Reflexions brought 


into my Mind how vivid the reflective Pawer of 


ſeme Fluids is in Compariſon of that of the ge- 
mh. of folid Bodies. 


The Earth, by the gutt Velocity of its 


diurnal Rotation at the rate of 1047 Miles 


in an Hour, having lengthened the Axis of 
his Equator 63 Miles, were the Sun to move 
with equal Swiftneſs (as his Parts muſt be 
ſuppoſed more fluid and volatiliſed than thoſe 
of the Earth) would they not be liable to be 
diſſipated, and thrown off at bi Equator? 1 


\ 


The n Mr. Derham * made an 


Experiment of the Velocity of a Bullet when 
it fixſt comes out of the Mouth of a Cannon, 
and found that it moved a Mile in 17 half- 
ſeconds, or 423 Miles an Hour, but the Sun 
(if as large as is pretended) moves above ten 
times as 5 faſt, 

1 Were 


* F byfico-Theolog y, P. 28. 
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roz Sun's Diameter and Revolution on his Axis. 
Were a grinding Stone whirled about. with, 
ten times the Velocity of a Cannon Bullet, 
when firſt diſcharged, the Water, or any other 
adhering Fluid would be immediately thrown. 
off and diſperſed in Air, and its Body, unleſs 
very firmly connected, ſhattered to Pieces. 

The Diſtances of the Planets from the 
Sun, appear to have been reckoned much 
too great, ſo likewiſe does his Magnitude; 
and in a Miſtake of the latter, was probably 
laid the Foundation of that of the former: 
The Truth of one, or both theſe Aſſertions, 
will, I think, be demonſtrated OY ny Soles: 
ing +7 IEA WEL? 


4 Py 

* 3 0 9 
8 1 > : a 4 ae. L > 
C H A I 2 
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eee regarding "the wee = the 
'T Planet over r the Sun. W οn has 


a 
* z © 4 4 7 fe 14 FP 7 1 * : 
er 0983 Bulk t 78.3 Mao 


Avi g conſidered the Deception.” that 
— might ariſe from Lines and Angles 
drawn on Paper, where the Miſtake of one 
tenth of an Inch might produce an Error of 
twice ten thouſand Miles: I therefore, in a 
ſmooth level Field, having marked a Place 
for the Centre, drove down two Stakes at 41 
Inches and one tenth Diſtance, to repreſent. 
the Sun's Diameter of 822, 148 Miles, ky” 
ing half an Inch —_ each 10000 Miles. 27 


"*" then took ED Stake O, 4 then 
thick for the Earth's Diameter of 7967 Miles 
in the fame Proportion, which I drove at 
119 Yards 182 Inches for the Diſtanee of the 
Pact from the Sun of 86, 051,3 1 ee 

I procured ſome fine and Arid Cord, 
uſed by the Fuſtian Weavers in this Country, 


called Simple Cording, an hundred Yards of 
H 4 which 


hs 


104 Experiments regarding the Tranſfits of. 
which weighed 2 Ounces 140 Grains. I ex- 
tended this Cord as ſtrait as it would bear 

round theſe Stakes, as in Figure 3, Plate II. 

and took care that they l 

ſmooth Canes; hereby I had two Lines, 

which may not improperly be called the 

ecliptic Lines of the interior Planets, be- 


cauſe they cannot be ſeen from the ank, 


but when between. theſe Lines. 


1 then pre 86 Yards 16 1 for 


Venus s Diſtance from the Sun of 62, 243,5 57 
Miles in like Proportion, and there meaſured 


the Diſtance of the ecliptic Lines, which I 


found to be 13 Inches, or 260000 Miles. I 
next meaſured 46 Yards 9g Inches for Mer- 
cury's Diſtance of 33,310,500. in the ſame 


Proportion, and found the ecliptic Lines 


diſtant 24, 8 Inches, or 293000. Miles, 
Now the Periphery of Vogue! s Orbit being, 


391,088,717, through which ſhe moves in 


5394 Hours, ſhe muſt go at the rate of 
72517 Miles in an Hour; and therefore paſs 
over the Sun's Diſk in 3 Hours 35 Minutes. 


| And 


* on ſome 


\ 


% 


| the Planeta over nn 24 N 


* 
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being 2095296, 533, Which he meves round 
in 2111 Hours, he muſt revolve at the rate 
of 99619 Miles an Hour, and the Diſtance 
of his ecliptic Lines being 24, 8 Inches, muſt 
be paſſed over in 4 Hours 56 Minutes, which 
being a much ſhorter Time than they are al- 
ready found to take up in ſuch Tranſits, 
proves them to be reckoned at too great a 
Diſtance: The nearer they are to the Sun, 
the ſlower they muſt move, having a ſmaller 
Orb to paſs round in the ſame Length of 
Time. 


Thou gh the Times of the Tranſits of theſe 
Planets may not yet be known with any 
Exactneſs, yet ſo much is known, that the 
ſagacious Halley has obſerved *, that Venus 
may be 7 Hoyrs 56 Minutes, and Mercury 


8 Hours one Minute in ſuch a Tranſit ; fo 


that Venus's Time being leſs than half of 
what it ſhould be, and Mercury's a little 


above 


# Lowyherp, Vol. I. p. 432, 434. 


106 Experiments regarding the Trumſits, &c. 
above half theſe Diſtances, muſt be vaſtly 
too great. And as the ecliptic Lines grow 


wider as they approach the Sun, from his Dia- 
meter being larger than that of the Earth, 


theſe Planets muſt be placed nearer "Ein, g 
to 1 their 3 


rr 
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"EMAP. XIX. 


| Probable Reaſons concerning the Sug! s 1 
tude and D frances of the Planets. 1 


* — _ 


ND what has been before ſaid of the 


incompatible Rapidity of his Motion, if ſo 
large as has been pretended, may put us on 
conſidering ſuch a Diameter as may bear 


ſome Analogy to the Motion of the Earth. 


As that has 2 52 Rotation for one 40 the 


Sun, it is probable the Sun may contain 2 5+ 
times as much Matter, or perhaps not quite 
as much, becauſe his Atmoſphere may poſ- 
fibly be more denſe than that wherein the 
Earth floats ; of which Opinion is the inge- 
nious Walfius *; ; Who ſays, the Sun's Atmo- 


ſphere muſt be very denſe from its ſo ſtrong- 
ly reflecting the Zodical Lights, and very 


yariable 2 their various ä 


* Wolf. Element. Mathemat. Tom. III. p. 424+ 


F luidity of- Parts of the Sun, and the | 
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108 ann Reaſons concerning the So Sun's 


And this Denſity may be of Uſe as welt to 
prevent his Parts from flying off, as by clog- 
ging his Motion. „to 8 its dein ig foo 


1 1 ; 
The Earth's ſolid bea is 264,779, 
336, 392, which multiplied by 25, 25 gives 
12,768,67 5,026, 590. The CubeRoot,or Dia- 
meter of a Sphere of that Contents is 23,373, 
044. With this reaſonable Diameter of the 
Sun, and the pedometrical Diſtances of the 
Planets, the juſt-mentioned Experiment was 
repeated, allowing now an Inch for each 
eau Mile. 


Two Stakes were put down” at '23, 37 
Inches Diſtance for the Sun's Diameter of 
23373 Miles. At 80 Vards and 30 Inches, 
two other Stakes were put down 7, 96 Inches 
diſtant, to repreſent the Earth's Diameter of 
7967 Miles, and Diſtance from the Sun, ac- 
cording to my Scheme, being 2, 910, 164. 
And the ſame Cords extended as ſtrait as 
| poſſible round theſe four Stakes, whereby I 
- had 


% 1 * 
1 ; 


— pd Diſſonces of the Planets. 109 
had the ecliptic Lines. I then took 49 Yards 
62 Inches for Venus's Diſtance of 1790664 
Miles, and there meaſured the Width of the 
ecliptic Lines, which was 14, 2 Inches, or 

14 thouſand two hundred Miles. Laſtly, I 
took 19 Yards 16,75 Inches for Mercury's 
Diſtance of 700758 Miles, and there again 
meaſured the Diſtance of the ecliptic Lines, 
which was 19,7 Inches, "+ or 19 e 7 
hundred Miles. 


| As venuss Diſtance from the Sun is 
1790664, the Circumference of her Orbit 
muſt be 112 5 000 Miles, which ſhe com- 
pleats in 5393 Hours, muſt move at the rate 
of 2086 Miles an Hour; therefore be 6 Hours 
48 Minutes paſſing over theſe Lines, or the 
Sun's Diſk. And Mercury's Diſtance being 
700758, the Periphery of his Orbit muſt be 
4403002 Miles, which he compleats i in 2111 
Hours, moving at the rate of 208 5 an Hour; 
ſo muſt be g Hours 26 Minutes in the ſame 
Tranſition. 165 


This 


. 


7 4. . he of o a 4 


T 7. 4 


Thie dental differs. not a Bom 
| Dr. Hallys; and being made for the ſake of 
Eaſe and Perſpicuity, on a Suppoſition that 
they move in circular Orbits; and as we are 
Pretty ſure they move in Ellipſes, the Obli- 
quity of their Planes and Excentricity of their 
Orbits may account for this Difference; but 
ſuppoſing this ſhould, not exactly agree with 
the Obſervations of Mercury, and that to be 
made of Venus, May 25, 1761. this Me- 
thod points out a Rule for mechanically 

coming at a Certainty, both of the one and 
the other, -as the ecliptic Lines may be mea- 
ſured, and the Magnitude and Diſtances : 
Werd to ſuch a ü 15 
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comparing it with other Bodies i in their Tran- 
ſits over his Diſk, which muſt at ſuch Time 
appear to us e leſs than 1 ale 


Nother Cauſe of the Sun's Body Wake 
ſo much amplified, may ariſe. from our 


9 s 
# — i 


are. 
N 3 1 a 4 5 1 * r 
. hy * 4 pl : : I : 
Y a 0 4 : yg 4 


When we view Jupiter, Saturn, or Venus, 


ve ſee the Rays of the Sun reflected from 


their Bodies, but in a Tranfit of a Planet 
"through the Sun, we only ſee the Rays of 
the Sun environing the Planet, which by i in- 
tercepting Part of the Rays,, appears as a dark 
Spot i in his Diſk. Now theſe Rays being i in- 
flected by the Side between us and the Sun, 

by hiding Part of the circular Edge of the 
Planet, muſt make it appear by ſo much leſs 

the illumined Part of the Orb, not being ſeen 
by us as part of the ſaid dark Spot. This is 


Fd 


manifeſt from the Earth s not being imme- 


diately 


* 


112 Of the Crepuſcula, vv Twilight of 
_ diately darkened, the Moment the Sun is 
below the Horizon, the Crepuſculum, or 
Twilight, muſt be owing to the Earth's in- 
flecting the Rays, as in Grimald''s Experi- 
ment *, or ſome other way, for ſo it be done, ” 
2 matters not how. i | 
And thus may we heidi koh aich N Ve- 
nus really is bigger than ſhe appears. Were a 
Tranſit of the Earth over the Sun, obſerved 
from Mars or Jupiter, it muſt — one 
tewelfth leſs than it really! is. 


As our Twilights are an "VE before and 
after the Sun, ſo a Mathematician in Jupiter 
or Mars would meaſure the Earth's Magni- 
tude of 7967 only at 7303, the 663 Miles, or 
one twelfth, being enlightened, could be no 
Part of the opake Spot to ſuch an Obſerver. 
So Venus, viewed from the Earth, muſt have 
her Body diminiſhed in Proportion fo her 


Nearneſs to the Sun: For as 2910164: 663:: 

1790684. 1077 for Venus; for Mercury as 

2910164: 663::700758.2753. So that Ve- 
> £2. 


See p. 73. of this Work, 
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nus appears leſs than ſhe really is, by 1077 
Miles, and Mercury by 27 54. 
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And this is the largeſt theſe interiour Pla- 
from what we ſee by our 
Earth, but may poſſibly be a great deal more 
iminiſhed, we can ſcarce gueſs how 1 
ly the Rays may be bent back in 
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| © hg thus She ps the" 15 mar) 
| Planets,” it may be expected I ſhould 
account for the Phenomena” of the ſecui 

dary ones, but that I maſt wave for the pre- 
ſent, becauſe I ſuppoſe they are kept in their 
Orbits upon Principles very different from 

thoſe of their Primaries ; to 'which only 1 

ine to — 


Our Moon (and i thoſe of Jupi- 
ter and Saturn) has no diurnal Rotation on 
its Axis; therefore cannot meaſure its Orbit 
pedometrically according to my Scheme, 
having only one diurnal Revolution in an Or- 
bit; and that neceſſitated by its always keep- 

ing the ſame Phaſe to the Earth; nor can I 

imagine any ſuch repellent F orce in the Earth, 

as I think, has been proved to ſubſiſt in the 

f Sun, to change rectilineal Attraction into a 
curvilineal Orbit. 7 
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7 he Attradtion 17 the Earth T7 10 large Extent. 


N TEither can 1 ſuppoſe; according; to the 


WW % 2 


Philoſophy now in Faſhion, that they 


are kept in their Orbs by the ſame means as 


the Primary; that is, by a Compoſition of a 
projectile and attractive Force; firſt for the 
Reaſons before given that ſuch a Compoſi- 
tion could not produce that Effect ; and, 
fecondly, becauſe how far ſoever that of the 
Sun may reach, the Attraction of the Earth 
does not ſeem to extend a great way; we ſee 
vaſt Quantities of heavy Rain and Hail float 


in the Air very near us, for a long time, the 


* 


Earth not 3 to attract or s 
down. 


— 


N Mr. Richer *, found at git ns near - the 
Line, the Pendulum of his Clock vibrate fo 
ty that it was neceſſary to ſhorten, it above 
is of an Inch. This Experiment has fince 
been repeated and confirmed by Meſſieurs 
8 „ | Deſhayes A 


Te: bi 4 5 


gee Voltaire s Elements of Newton's Philophy, p 19 * 


4 The e of the Barth de. - 


Deſhayes; Varin, Feuillee, Couplet, and others, 
at Quito, and by Dr. Halls, at St. Hellen's x; 
who there found it neceſſary to ſhorten the 
Pendulum of his Clock one tenth and a half, 


and ſome of theſe er- es were made 8 


at a time Enn it t freezed. * NO? 


+ Now as we chan: that bz Ane OC- 
cafions the Vibration of a Pendulum, and 
that the Length of 39 Inches and two tenths 
from the Point of Suſpenſion to the Centre 
of Oſcillation will. vibrate Seconds, the At- 
traction under the Line muſt therefore be 
leſſened above one four hundredth Part. Now 
as the Diameter of the Equator is but 63 
Miles greater than that of the Poles, and 
Paris and London being little more than 
half way, they cannot be ſuppoſed above 16 
or 17 Miles further from the Centre than 
under the Line ; vi that if a Removal of 16 
Miles take away % 4181 would take away- 
the whole, for as 161 16 :: 392. 4181, with- 
out taking Notice that Attraction diminiſhes 


according to the Squares of the Diſtances, 
14 which 


* Jolfus, Vol. III. p. 445. 


118 The Attraction of the Earth, &c. 
which would make it reach but A W 
Miles, which | is tbe eee. Rode of n 


77 


7 hs Moos 3 canniat bs e ag its 
Orbit by any Attraction from the Earth, and 
yet if we conſider how ſtrong that projectile 
Force muſt be that drives ſo large a Body as 
the Moon at the rate of 2301 Mile an Hour *, 
how prodigious muſt the attractive Force be 
chat bends that trait — into an _ | 
u Motion? | 


| Sbe is 0 near us, that her Parallax may be, 
and doubtleſs has been accurately obſerved, 
whence her Magnitude and Piſtance may be 
known with ſome Certainty, her mean Di- 
ſtance from the Earth is 604 Semidiameters 
of the Earth, or 240000 Miles , the Dia- 
meter of her Orbit 480, ooo, its Periphery 
15 50%, 968: the Diameter of her Body + 
2175: Miles. She compleats her Circuit 
round the Earth in 27 Days, 7 Hours, and 
43 nn. or 39343 Minutes. | 
We 


| ® Derhan's Aftro-Theohgy, p. 18. + Newton's Principia, 
p- 430. 1 Derham's Aftro-Theology, p. 11. 


rat, FA the Moon » over the Fixed Share. 11 19 
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We be a great many e Accounts wg E. 
her Tranfits over Planets and Fixed Stars; 
the former having confiderable Bulk, as well 
as various Motions, cannot be fo juſtly de- 
pended on as the latter, which compared with 

her, are Points without Motion; wherefore 
ſhall only take notice of ſome of the moſt 
nnn of nn ey: 


41 


The great Caſing * obſerved the Occulta- 
tion of a Star in the left hinder Foot of the 
Lion, which continued 56 Minutes and 54 
Seconds. Another was obſerved + by Meſ- 
fieurs Halley and Haines, which laſted 56 
Minutes and 52 Seconds. Another by He- 
velius at Dantzick t, of 59 Minutes and 20 
Seconds. Another of Palilicium, the Bull's 
Eye by Mr. Gallet , which continued 61 
Minutes and 24 Seconds. Another by Mr. 
Flamſtead 8, of 68 Minutes and 20 Seconds. 
And another by Hevelius ©, which laſted 69 

I 4 | Minutes. 


« ” = 
a 
# # 


* Lowwthorp's Abridem. Philo. Tranſa&. Vol. I. 349. f Ejuſ- 
dem, p. 356. 1 Ejuſdem, p. 358. _ || Ejuſdem, p. 357. 
$ Ejuſdem, p. 355. J Ejuſdem, p. 356. 
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Minutes. The Difference of the Times of 
theſe Occultations may proceed from the 
Moon s Motion being ſomething faſter at one 

time than another, as ſhe is at ſome times 
nearer the Sun by the whole Length of the 
Diameter of her Orbit ; ; and that ſome: of the 
Tranſits might not be ſo exactly central as 
others (for the Accuracy of ſuch Obſervers 
cannot be ſuſpected) ſo that we may take the 
Middle between the two Extreams of 57 
and 69, or 63 Minutes for the exact Time 
of the Tranſit of the Moon over a hay ixed 
Star. 


\ 


T he hbke of her Time, in a . 
is as above, 39343 Minutes, or 624 times 
633 ſo that her Orbit can be no more than 
ſo many times her Diameter, or 1.3 57200. 
wherefore her Diſtance from the Earth muſt 
be 216004 Miles, which is 23 996 Miles leſs 
than the general Eſtimation, "4 


The Ather, as was before obſerved . 
among other Uſes, is deſigned to eres 
and 


Page 57. of this Work. 1 


Tranſits of the Moon over the Fixed Stars. 121 
and keep equable the Motions of all the 
Planets which *paſs through it, and is the 
Reaſon their Motions are not infinitely 
more ſwift ; the Moon feels the Reſiſtance 
thereof, in Proportion to its Bulk. She 
moves” her own Diameter in 63 Minutes, 
at the rate of 2071 Miles an Hour, which 
exactly agrees to the Velocity wherewith 
the other Planets move through the Ether, 
and may be eſteemed a collateral Proof of 
yy T ruth of this e | 


Ss | " 122 1 


CHAP. xi; ma 
Of the Tides. 10 I l oh er 


\ ND before we leave the ot it may not 
be amiſs to conſider a little the Tides, 
hich apparently depend upon her. It is diffi- 
cult to comprehend how the Moon ſhould 
be able to lift up ſuch vaſt Bodies of Water, 
as the great Seas conſiſt of a Matter of * 16 

or 18, and in ſome Places + 45 Foot per- 
pendicular, tho' at the Diſtance of 240000 
Miles, and yet the Earth, tho' many times 
bigger, can hardly attract a ſmall Body of 
Rain from the Clouds, tho not eve two or 


three Miles Siſtant.. 


1 will attract 8 fs Wood- 
ſhavings, or Saw-duſt, whoſe Force cannot 
be perceived on the Beam they came off. 
Small Particles of Iron fly up to the Magnet, 
which cannot move the Bar they were filed 


from ; 3 but the Moon can lift up to 4 5 Foot, 
Millions 


* Salmon's Univerſal 8 Vol. II. p. 596. 
t ' Lowthorp's Abridgment, Vol. II. p. 265. 


=. the Tides. +3. 

Millions of Tuns of Water from the- vaſt 

Ocean, which lying lower than the Land, 
muſt be nearer the | Earth's Centre; yet; 
when by Heat or Motion its finer Parts are 
ſeparated, filed or ſhaved off, and raiſed 
nearer . to the Moon by the Weight of the 
Earth's Atmoſphere, and ſo more liable to 
her Attraction, her Force is not able to lift 
| them any higher; otherwiſe we could have 

no Na © on the Earth. | 


ou, S R » » 


But were we to o allow this nit 8 
that ſolve the double Tide in 24 Hours? Let 
us appeal to the common Senſe of Man- 
kind. If the Sluice at the Eaſt-end of a 
Pond be pulled up to let off the Water, will it 
make it overflow at the Weſt ? It is allowed, 
the Mathematicians have publiſhed ſome cu- 
rious Diagrams to illuſtrate the Reaſon of 
theſe Tides, but it is likely more comply or 
reſt ſatisſied with them, becauſe they can de- 
viſe no better, than becauſe they are con- 
vinced of their Truth. J | 


| An ingenious French Author *, ſpeaking 
of the Aſtronomy of Ar:/totle * Ptolomy, 


concludes, 
 # Nature Diſflay'd, Vol. IV. p. 280. 


% 


mw - Of the Tides.” 


concludes, tliat, I is no eaſy Taſe to tell how 
their Epicicles could move through thoſe thick 
Crafts of: Cryſtal. They bout ver, adds. he, found 
Means to extricate bemſelves, as : they always 
Bud their Recourſe to geometrical Lines, which 
never found” any Obftacle to their Paſſage on 
Paper :'They foretold Eclipſes, and the ene 
F the Aﬀpetts, and the whole Pate ee 

e FO 5 : 


Whatſoever Shape the Sections of ® Cone 
may put on, the Architect of the Univerſe 
was not obliged to work thereby. I have 
the higheſt Honour for the Mathematics, 
and ſadly lament, that the Avocations of my 
Profeſſion have prevented my making a greater 
Progreſs therein; but think with Lord Ba- 
eum , they are proper to explain, but not to 


diſcover, or find out philoſophical Truths. , 

One may obſcure and perplex plain Senſe, or 

. „ e as wel Fier abſtracted Ma- 
ee ee 4904 277 11167 2 ffermatts.” 


| | Trent bk So” & 22 

* Nowum Organum bela. Matheſin Philoſophiam natu- 

ralem terminare debet, non generare aut procreare. I. de 

Augment. Scient. Neſeio quo fato fiat ut mathematica & logica, 

quæ ancillarum loco erga phyſicam ſe gerere debebant; nihi- 

lominus certitudinem ſuam præ ea jactantes dominatum con- 
tra exercere præſumant. | 
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thematics, infiniteſimals, conic Sections, and 
algebraic Equations, as the Ariſtotelian ſub- 
ſtantial Forms, Nona, Entelechia, and 
occult 1 N 


a. pO $ 


| But to "return to the Piles 3 che en 
ing for whoſe Phznomena, has f in all Ages 
puzzled the Philoſophers, and for a long time 
may, unleſs the Diligence, and Ingenuity of 
the Gentlemen concerned i in electrical Expe- 
riments diſcovers. the Cauſe that. retains the 
"Moon i in its Orbit, and at the fame time do- 
caſions theſe * Tides. 175 5 1 V1 
The atellites or Moons of Saturn al 
Jahite, in all Probability, depend on the ſame 
Laws i in, regard to them, that our Moon does 
in regard to the Earth; of this the great and 
ſagacious Huygens, (who had the beſt Means 
of Obſervation) has given ſome Proof i in his 
having diſcovered &, that as the Moon does 
to the Earth, they 8 —_ the ſame Side 


to their Primaries. 
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TN the next Place, let us conſider the Co- 
5 "met: ts, "the Amazement and Terror of all 
Ages. "Theſe are very different from our 
Earth; there ſeems to be no Analogy be- 
tween chem, nothing that can be deduced 2 
from us to. them, neither! in regard to their 
Uſe or "Motions; 5 5 wherefore Foa ancy and ta- 
| tional Conjecture. may 45 be indul g with r re- 


2 a og 7749 2401 
TE to both. 


* 


* * Th 


"That tight i is a a Body, i is Sener l en | 
by 5) Phcfophers: ; Sir Taac Newton fays, * Even 
the Rays of . Light ſeem. to be bard Bodies, far 
otherwiſe they avould 10 retain 6 ferent. Pro — 
berties in their 4 ferent Sides. And the in- 


4 0 


genious Hombergerus . X Fire, ts 75 4 Con- 


it Wt 1.3 


gerie es 


9 one, page 364 

+ Hamberger. Elementa Phyſ. Sea. 267. Ignis eſt conge- 
ries corpuſculorum ſubtiliſſimorum læviſſime cohærentium; 
ergo eſt corpus fluidum, & particulas habet ſphæricas, quæ 
figura etiam ex legibus reflexionis ”"” ſervant demonſtrari 
om p a3 
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geries of mift Jubtil Gorpuſtles flightly coherent, 

is therefore a fluid Body, and has ſpherical Pati 
ticles, which Figure may be demonſtrated from 
the Laus of Reflettion, which: they obſerve: 
So that the Sun, by inceſſantly emitting ſuch 
1 Quantities thereof, muſt ſoon decay, were his 
Loſſes not ſomehow repaired. | Body may 
change its Form, but can no ways be de- 
ſtroyed. Put a Piece of Wood, exactly 
weighed in a well-cloſed Alembic, give it 
what Heat you pleaſe, and for what Time; 
vet you are ſure to have the whole of your 
Weight either in Water, Spirit, Oil, Salt, or 
Caput Mortuum; all the Fire on the Earth 
cannot deſtroy one Drop of Water; neither 
therefore can any Particle that flies off from 
the Sun, whether in Form of Light, Heat, 
or whatever elſe, be deſtroy d; but may be fo 
ſcattered and diſperſed over the vaſt Syſtem, 
to need being collected wa pat x1 back tot 
a TANGO 9 * : 


The hinge: Fweeping g Tails of the Comets 
Fe. ſo many thouſand Miles, are ex- 
tremly well adapted for ſuch a Purpoſe; and 
2 e 445048 


ana Of the Comets. | 
as many of theſe Particles of Light and Fire 
may be ſu ppoſed driven to a vaſt Diſtance. 
It is therefore neceſſary they ſhould,go to the 
outmoſt Limits of the Oy to make LOR. 
a Ex vi 03 


| 104 us 9 n a Body NE 0 
fach a Purpoſe, detached from the Neigh- 
bourhood of the Sun, it would be light, po- 
rous and ſpongy ; and it would be to the high- 

eſt Degree ſo, when ſent: from thoſe fiery 
Regions, a Body ſo large, fo full of Pores ; 
and fo, Light would be propelled by the Vio- 
lence of the Rays, and with a great Velocity 
to a great Diſtance ; the further it goes, the 
fewer Rays ſtrike upon it, and their Force or 
Velocity muſt be likewiſe ſuppoſed diminiſh'd. | 
The Comet then ſlowly ſweeps his Tail over 

the wide Expanſe, beyond the Orb of Saturn, 

there, at Leiſure, his Cells are filled with the 
Matter, it was ſent out to gather up; but by 
and by, becoming more and more heavy, and 
not out Gi knee ne of 1 the Sun's Atttac- 
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tion ; which, upon my Principles, it is not 
poſſible it ſhould be, as it is only driven by the 
Force of his Rays; ; the other Scale begins to 
preponderate, and he ſlowly again to approach 
his Centre, his Collection increaſes as he de- 
ſcends by the other Side of his T rajectory; 
that Increaſe adds to his Weight and Velo- 

city, and he comes down again, if very 
heavy, almoſt in a ſtrait Line, if leſs ſo, be- 

ing more ſenſible of the Sun's repelling Rays 
in a larger Curve, till he reaches pretty near 
the Sun, on whom having exonerated moſt 
Part of what he had been collecting, his 
Pores become empty, and his Weight in 
equilibre with the repelling Rays; he moves 
round him in the Segment of a Circle, but 
growing every Moment more light, his Cel- 

lules more empty, his Weight or Quantity 
of Matter is no longer a Balance for the re- 
pelling Rays ; he comes again into the State 
when firſt detached, and ſo acts over again 
all its Parts, as Planets. do when they have 
. e their Orbits. 


K | "And 
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. as it is obſerved, the ln Stars 
may be ſometimes ſeen through the T ails of 
Comets, ſometimes not“; this may be o- 

ing to their Tails being more or leſs re- 
* plete with the Particles of Matter by them 
collected. | 


* Welfus, Tom. II. ing: 
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The CONCLUSION. 


" H U 8 having given my private Senti- 
= ents of the Sun and Planets of his 
Syſtem, with the Freedom that becomes a 
Lover of Truth, who ſhould be according to 
the Motto of our illuſtrious Royal Society, 


Nurrlus ADDICTUS JURARE IN 
15 Verna MaeisTR1,. 


1 8 none will interpret the Uſe of that 
Freedom to any Fondneſs of Innovation, or 
Envy at the Fame juſtly acquired by Merit 
of any worthy Man, from whoſe Sentiments 
I may happen to differ. I have never ſeen 
any Author that pretended to account for the 
diurnal Rotations of the Earth and Planets. 
May be excuſed for tranſcribing by way of 
Apology, a Paſſage from the ingenious, the 
ſprightly and ſagacious Voltaire, in his Ele- 
ments of Sir Iſaac Newton's Philoſophy, where 
ſpeakin g of theſe Rotations, he ſays, * This 
Motion is not the Effect of Gravitation, it ſeems © 
K 2 impꝗſſible, 


® Page 258. 


al We Concluſion. 


impoſſible, here in particular, to have Recourſe 
to that | ſufficierit Reaſon ſpoken'of by thut great 


Philoſopher Leitnitz, it is abſolutely neceſſary to 
confeſs, that the Planets and the'Sun mi gbr 'as 
well tum from Baſt to Weſt ; therefore we muſt 
allew, that this Rotation from Weſt to Eaſt, is 
an Effect of the Free-will of the Creator; and | 
that this Free-will is the only ſufficient Reaſon 
that can be affigned for it, And mine (how 
wild ſoever it may appear to Minds prejudiced 
in Favour of a different Philoſophy) ſeeming 
to me highly probable, I thought it my in- 
diſpenſible Duty to publiſh, firſt, from the 


general Motive that has induced the Philoſo- | 


phers or Lovers of Wiſdom ,i in all Ages to 
publiſh their Sentiments, the 1 ove of Truth; 
and next from a Regard to my Country, 


which being an Iſland, depends greatly on its 


Navigation, of which every ee in 
Aſtronomy muſt be an Improvement. 


lg given EI why the Moon 


cannot be ſuppoſed to be kept in her 


4 
2” 8 
3 


Orbit by Gravitation, nor can that be 
ſuppoſed the Cauſe of the double Tides 
in twenty-four Hours; as I ſuppoſe the 

x true 


© nclaſion; 4 15 
Fs wed, Cauſe of both to be Electricity; ac= 

cordingly, a Theory, accounting for all the 
Phenomena, may be expected from me; 
but as no Theory, . unleſs founded on uncon- 
teſted Proofs from Experiments ought to be | 
Teceived ; and, as I live in an obſcure Country- 
town, far removed from Books, from Inſtru- 
ments, or Means to make proper Experi- 
ments, or the Conyerſation of any Perſon; 
ſufficiently converſant in theſe Matters, to 
give me the leaſt Aſſiſtance; muſt leave the | 
Proſecution of this Affair, at leaſt for the 
preſent, to abler Heads, and. more happy 


| Geniuſes. 


When the 8 Galileo firſt bee the 
Medicean Stars, he did not expect, that the 
Sagacity of Roemer * ſhould improve that to 
the Diſcovery of the Progreſs of Light, or 
that their Eclipſes would, become the ſureſt 
Means of diſcovering the Longitude, or 
Diſtances of Places. So — the Hints I have 
given about Electricity, may, one Day, by a 
improved to the moſt uſeful Diſcovery ever 

made, 


2 Newton's Optics, Lib. II. Part 3. Prop. 11. 
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made, fince the Inventiotf of the Compaſs; 1 3 


mean that of the Longitude at Sea. I am 


ſenfible of the Juſtice of Maclaurin's Obſer- 
vation, 2 hat the Romy of e 


At toſs ate; iv Pawfict of Truth; uns" 
cently overturn their Doctrines, and provokes 
them to catch at any Occafion of finding Fault. 


The juſt now mentioned Reaſons may entitle 


me to ſome Indulgence. I have endeavoured 
to draw 'Truth out of the Well : If my Line 
has been too ſhort, or too weak, it is my 
Misfortune, not my Fault. 


Account of Sir Jaac Newton's Diſcoveries, p-. 384. 


